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GEMINI 8 

LAUNCH SET 

FOR MARCH 15 

The National Aeronautics and Space Administration w i l l  

attempt t o  achieve the first rendezvous and docking of two 

spacecraf t  i n  Earth o r b i t  during the G e m i n i  8 mission sched- 

u led  f o r  launch no earlier than March 15 from Cape Kennedy, Fla. 

The G e m i n i  8 i s  scheduled t o  be launched at  11:& a.m. EST, 

100 minutes after the G e m i n i  Agena Target Vehicle (GATV),, a modi- 

f ied Agena D, l i f ts  off t h e  pad a t  Cape Kennedy a t  10 a.m.  

F l i g h t  crew f o r  the three-day missi'on i s  Nei l  A .  Annstrong, 

command p i l o t ,  and David R. Scot t ,  p i l o t .  Armstrong is  a c i -  

v i l i a n  and S c o t t  is  an A i r  Force major. 

Comdr. Charles "Pete" Conrad, command p i l o t ;  and L t .  Comdr. 

Richard F. Gordon, p i l o t .  

Backup crew is  Navy 

Gemini 8 w i l l  be boosted i n t o  o r b i t  by the two-stage T i t an  

I1 Gemini Launch Vehicle which generates  430,000 pounds of 

t h r u s t .  

an A t l a s  boos te r  which develops 390,000 pounds t h r u s t  a t  

liftoff. 

The Gemini Agena Target Vehicle w i l l  be launched by 
4 
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f The Agena w i l l  be launched i n t o  a 185-statute-mile  c i r -  

c u l a r  o r b i t  by an Atlas Standardized Launch Vehicle approxi- 

mately 100 minutes before  Gemini 8 l i f t o f f .  

Gemini 8 w i l l  go i n t o  a 100 by 168- s t a tu t e  m i l e  e l l i p t i c a l  

o r b i t  and rendezvous as planned during the f o u r t h  revolu t ion ,  

approximately f i v e  and one-half hours af ter  l i f t o f f .  

After rendezvous the command p i l o t  w i l l  perform the f i r s t  

of fou r  dockings with the Agena, i n  which the Gemini w i l l  be 

phys i ca l ly  connected t o  the Agena. 

Several  ope ra t iona l  t e s t s  w i l l  be  conducted, and the  two 

spacec ra f t  w i l l  remain docked during a 7g-hour-sleep pe r iod  

and u n t i l  a f t e r  ex t r aveh icu la r  a c t i v i t y  begins .  

Sco t t  i s  scheduled t o  open the  hatch a t  20 hours and 25 

minutes i n t o  the mission and spend one and a half revolu t ions ,  

about two hours and 40 minutes,outside t h e  spacec ra f t .  

e lapsed time from hatch-opening t o  hatch-closing w i l l  be 

two hours and 51 minutes. 

Tota l  

I n  the f irst  dayl ight  segment, he w i l l  remain on a 25-foot 

umbil ical  t e t h e r ,  with oxygen suppl ied  from t h e  spacec ra f t .  He 

iill r e t r i e v e  a nuc lear  emulsion r a d i a t i o n  experiment from t h e  

spacecraf t  adapter ,  a c t i v a t e  a micrometeoroid experiment on the 

Agena- and u s e  t h e  minimum r e a c t i o n  power t o o l  t o  loosen and 

t i g h t e n  b o l t s  on a work panel  on the adapter. 

-more- l 
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t During the  night ,  S c o t t  w i l l  don a backpack contained i n  

With the backpack i s  a 75-foot t e t h e r  the spacec ra f t  adapter .  

which he w i l l  a t t a c h  t o  the o r i g i n a l  25-fo0t t e t h e r .  

remain i n  the adapter  s ec t ion  of the spacec ra f t  u n t i l  daylight 

before  cont inuing the ext ravehicu lar  a c t i v i t i e s .  

adapter  sec t ion ,  which is j e t t i s o n e d  before  reentry,  i s  an un- 

pressurized,  instrumented r i n g  a t  the a f t  end of the spacecraf t . )  

He will 

(Gemini 8's 

A t  second dayl ight ,  Armstrong will undock the spacecraf t  

and f l y  formation on the Agena a t  d i s t ances  up t o  60 feet. 

S c o t t  w i l l  then  use a hand-held maneuvering u n i t  v&ich 

f ires b u r s t s  of f r eon  gas t o  con t ro l  his movements. T h i s  u n i t  

i s  similar t o  the  one used by Astronaut Edward H. White during 

the Gemini mission. 

Approximately fou r  hours after the  completion of ex t r a -  

vehicu lar  a c t i v i t y ,  the Gemini 8 w i l l  maneuver i n t o  a d i f f e r e n t  

o r b i t  from that of Agena and then  attempt t o  re-rendezvous w i t h  

the target vehicle .  

Five s c i e n t i f i c ,  fou r  technological  and one medical ex- 

Technological experi-  periment will be c a r r i e d  on Gemini 8. 

ments include mass determination, UHF/VHF po la r i za t ion ,  night  

image i n t e n s i f i c a t i o n ,  and power t o o l  evaluat ion.  S c i e n t i f i c  

experiments are zodiacal  l i g h t  photography, f r o g  egg growth, 

cloud top  spectrameter ,  nuclear  emulsion, and micrometeorite 

co l l ec t ion .  
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Primary ob jec t ives  of t h e  mission are rendezvous and 

docking with a Gemini Agena Target  Vehicle and ex t r aveh icu la r  

a c t i v i t y  by t h e  p i l o t  i n  the 13th through 15th revolu t ions .  

Secondary ob jec t ives  a r e :  

1 
I. 

2 .  

3* 

4. 

5. 

6. 

7 .  

8 .  

9 .  

Rendezvous and docking during the f o u r t h  r evo lu t ion  

Perform a docked maneuver with Agena secondary pro- 

pu ls ion  system 

Conduct systems tests on both spacec ra f t  and target 

vehic le  

To conduct ass igned experiments 

To conduct s epa ra t ion  and docking p r a c t i c e s  

To perform a passive- type re-rendezvous 

To eva lua te  the performance of the a u x i l i a r y  tape  

memory u n i t  

To demonstrate the c a p a b i l i t y  of the r e e n t r y  guidance 

system 

To maneuver the Agena i n t o  a parking o r b i t  as a 

t a r g e t  f o r  a l a t e r  Gemini f l i g h t  

-more- 
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The medical experiment i s  the bio-assays of body f l u i d s .  

Landing of the spacecraf t  is scheduled i n  the West At l an t i c  

t 

Recovery Zone a t  the beginning of the 45th revolu t ion  after ap- 

proximately 71 hours of f l ight.  

(END OF GENERAL RELEASE 

BACKGROUND INFORMATION FOLLOWS) 
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I PREFLIGHT A C T I V I T I E S  AND INTEGRATED COUNTDOWN 

N A S A ' s  John F. Kennedy Space Center has  t h e  o v e r a l l  

r e s p o n s i b i l i t y  f o r  p re - f l i gh t  t e s t i n g ,  checkout and launching 

of the  Gemini and Atlas/Agena v e h i c l e s  f o r  the Gemini 8 mission. 

The Gemini launch veh ic l e  w a s  shipped t o  KSC by a i r c r a f t  

w i t h  t he  f irst  s t age  a r r i v i n g  Jan .  4 and the second s t a g e  on 

Jan. 6. The s t a g e s  w e r e  erected a t  launch complex 19 ,  Cape 

Kennedy Jan, 13, The Gemini 8 spacec ra f t  w a s  f lown t o  KSC 

from S t .  Louis, Jan. 8. It w a s  t a k e n . t o  t h e  pyrotechnic  

i n s t a l l a t i o n  bu i ld ing ,  Merrit t  I s l and ,  f o r  r ece iv ing  inspec t ion ,  

ordnance i n s t a l l a t i o n  and assembly checks. .. The rendezvous and 

recovery s e c t i o n  and r e e n t r y  con t ro l  s e c t i o n  of t h e  spacec ra f t  

were mated, and t h e  "premate bui ldup" w a s  completed wi th  

i n s t a l l a t i o n  of the p i l o t  e j e c t i o n  seats,  seat pyrotechnics 

and parachutes . 

The modified At l a s  boos te r  f o r  t h e  t a r g e t  v e h i c l e ,  known 

as a standard launch v e h i c l e  (SLV) , f i r s t  a r r i v e d  a t  

t h e  Cape i n  Aug. 11 of l a s t  year .  

The Agena and i t s  docking adapter  w e r e  shipped t o  the  

Kennedy Center Jan,  21. These two components and the G e m i n i  

-more- 
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spacecraft were mounted atop a 50-foot "Timber Tower" a t  

~ C ' S  Radio Frequency Test Systems s i t e  Jan. 27-28. The 

prime Gemini 8 crew and t h e i r  backups boarded the space- 

c r a f t  on the tower t o  conduct a ser ies  of Radio Frequency 

Capability Tests between Gemini 8 and the Agena target.  

Docking compatibility checks also were made between the 

two vehicles. The spacecraft was transported t o  launch 

complex 1 9  Jan. 3 1  and hoisted above the launch vehicle. 

Following a series of premate verifications t e s t s ,  that  

included a simulated f l i gh t  t o  verify spacecraft systems, 

the Gemini 8 was electr ical ly  mated t o  its Titan I1 rocket 

Feb. 10. 

c 

The launch crew then conducted some two weeks of i n d i -  

vidual and combined tests of the spacecraft and launch vehicle 

t o  insure tha t  a l l  systems of both were ready for f l igh t .  The 

spacecraft was removed for installation of fresh bat ter ies  and 

remated for  f ina l  systems and simulated f l i gh t  testing. The 

p i lo t s  participated in  the i r  space s u i t s .  Mechanical mating 

of the  A t l a s  booster and the  Agena was performed March 1. 

Combined interface and joint  systems t e s t s  were conducted 

with the complete vehicle. A simultaneous launch countdown -- 
a complete dress rehearsal -- was scheduled t o  be completed 

March 9. 
-more- 
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The G e m i n i  8 count a c t u a l l y  is  a combination of 11 

d i f f e r e n t  countdowns, mostly running simultaneously.  The 

d i f f e r e n t  counts a r e  assoc ia ted  wi th  the  t w o  launch v e h i c l e s ,  

t he  two spacec ra f t ,  Houston Mission Control  and t h e  world- 

w i d e  t racking network, the Eastern T e s t  Range and t h e  Radio- 

Command Guidance System. 

Timing is  c r i t i c a l  i n  t h i s  count i n  order  t o  complete 

t h e  rendezvous. I n  the so-called f i n a l  countdown on launch 

day t h e  A t l a s  Agena count s t a r t s  a t  T-530 minutes, the space- 

c r a f t  a t  T-360 minutes, and t h e  Gemini launch veh ic l e  j o i n s  

t h e  combined c o u n t a t  240 minutes ( a l l  t h e s e  times are  s e t  

i n  r e l a t i o n  t o  t h e  GLV l i f t o f f ) .  

L i f t o f f  f o r  t h e  t a r g e t  veh ic l e  i s  scheduled f o r  t h e  95- 

minute mark i n  the simultaneous count. 

w i l l  be launched approximately 1 0 1  minutes l a t e r ,  depending 

on the exac t  l oca t ion  and performance of the 

I f  necessary,  a b u i l t - i n  hold w i l l  be c a l l e d  a t  T-3 minutes t o  

ad jus t  t h e  Gemini l i f t o f f  t i m e  t o  coincide with the Agena 

t a r g e t ' s  f i r s t  pass over the Cape. 

adjustments are computed, the count w i l l  resume. 

The Gemini spacec ra f t  

o r b i t i n g  Agena. 

A f t e r  the launch sequence 

-more- 
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TIME 

F-3 days 

F-1 day 

T-720 minutes 

T-530 minutes 

T-420 minutes 

LAUNCH VEEIICLE C O U "  

GEMINI 

S t a r t  pre-count 

S t a r t  mid-count 

GLV propellant loading 

Begin te rmina l  count 

Back-up f l i g h t  crew reports t o  
the 100-foot l e v e l  of the White 
Room t o  participate in f i n a l  
f l i g h t  prepara t ions  

T-270 minutes 

T-240 minutes 

T-235 minutes 

T-220 minutes 

T-195 minutes 

T-185 minutes 

ATLAS-A- 

Countdown 

T-390 minutes C o m p l e t e  p rope l l an t  loading 

T-300 minutes Begin t e rmina l  countdown 
P i l o t s '  ready roam, 100-foot 
level of White Room and c r e w  
q u a r t e r s  manned and made ready 
for  prime c r e w  

T-135 minutes 

T-124 minutes 

T-120 minutes 

Primary c r e w  awakened 

Medical examination 

S t a r t  t o w e r  removal 

Breakfast 

C r e w  leaves q u a r t e r s  

C r e w  a r r i v e s  a t  ready room on 
Pad 16 

Purging of s u i t  begins  

C r e w  leaves ready room 

F l i g h t  Crew t o  Complex 19 

-more- 
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TIME 

T-119 minutes 

T-115 minutes 

T-100 minutes 

T-95 minutes 

T-86 minutes 

T-70 minutes 

T-55 minutes 

T-20 minutes 

T-04 seconds 

T-0 seconds 

T+2 minutes 36 
seconds 

T+5:41 

T+5:57 

T+6: 07 

70: 12:  33 

70: 13: 18 

70: 34: 34 

GEMINI 

C r e w  arrives a t  100-foot level  

C r e w  enters spacecraft 

C l o s e  spacecraft hatches 

ATLAS-AGENA 

L i f t  off 

Inser t ion i n t o  o rb i t  

white Room evacuation 

Begin erector lowering 

Spacecraft 0- s t a t i c  f i r i ng  

GLV ignit ion 

L i f t  off 

Booster engine cutoff (BECO) 

Second stage engine cutoff (SECO) 

Spacecraft-launch vehicle 
separation 

Insertion in to  orbit  

REENTRY 

(Elapsed Time from G e m , n i  LAft-Off) 

Retrofire 

Jet t ison retrograde section 

400,000 fee t  a l t i tude  

-more- 
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70: 37: 58 

70: 40: 58 

70:42:26 

70:44: 09 

70:46:00 

70: 52: 04 
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Communications blackout 

In i t ia te  guidance 

Baackout ended 

Drogue chute deployed (50,000 feet) 

Main chute f u l l y  deployed (9,800 feet) 

Spacecraft landing 

-more- 
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11. MISSION DESCRIPTION 
( A l l  Miles are S t a t u t e )  

Mission information presented i n  t h i s  p re s s  k i t  i s  

based on a normal mission. Plans may be a l t e r e d  p r i o r  t o  

or during f l i g h t  t o  m e e t  changing condi t ions .  

Simultaneous Countdown -- Countdowns of a l l  veh ic l e s  involved 

are coordinated so t h a t  i f  a hold is encountered i n  

one, the o the r s  may be held a l s o .  

LAUNCH 

Launch Times -- Atlas-Agena - 1 0  a . m .  EST, Launch Complex 14. 

Gemini 8 - 11:40:52 a.m. EST, Launch Complex 19 .  

Launch Window -- Begins approximately 101 minutes a f t e r  t h e  
1 

Agena launch and lasts f o r  s i x  and a q u a r t e r  minutes on 

the first day. 

during t h i s  window on t h e  f i rs t  day, rendezvous may be 

achieved by launching during varying windows on the  f o l -  

lowing f o u r  days. The windows on t h e s e  days vary accord- 

i ng  t o  the  Agena o r b i t  bu t  under planned condi t ions  they 

las t  for approximately 47 minutes . 

I f  the Gemini launch i s  not  accomplished 

I 

-more- 
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Azimuth -- Atlas-Agena b iased  from 83.7 t o  about 84.4 t o  

provide for yaw s t e e r i n g  during A t l a s  s u s t a i n e r  burn 

t o  s h i f t  o r b i t a l  e q u a t o r i a l  nodes or c ros s ings  .2 de- 

g rees  t o  east. Gemini launch veh ic l e  azimuth w i l l  be 

98.8 degrees,  b u t  w i l l  be biased s l i g h t l y  so t h a t  a 

small amount of yaw s t e e r i n g  i n  second s t a g e  w i l l  place 

the spacecraft in Agena's plane. 

Out-of-Plane Capability -- P u e l b u d g e t  allows spacecraft t o  

burn f ive- ten ths  of one degree out-of-plane if necessary 

if booster yaw s t e e r i n g  does n o t  place Gemini i n  Agena's 

plane.  Correct ions of g r e a t e r  magnitude must be performed 

by the Agena, capable of 10 degrees  out-of-plane 

maneuvering. 

Inclination -- 28.87 degrees for both Agena and Gemini Launch 

V e h i c l e  (GLV) . 
-more - 
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RENDEZVOUS 

O r b i t s  -- Agena a t  near -c i rcu lar  185 m i l l - s  (298 k i l o m e t e r s ) .  

Gemini i n i t i a l l y  i n  elliptic 100-168 m i l e s  (161-270 

k i lometers )  . 

Incremental Veloci ty  Adjustment Routine -- A t  spacec ra f t  

i n s e r t i o n  a burn w i l l  be made i f  t h e  i n s e r t i o n  parameters 

d o  not match the a c t u a l  v e l o c i t y  des i r ed .  It  w i l l  be 

made a t  i n s e r t i o n  i f  t h e  s p a c e c r a f t  is  underspeed no 

more than 30 f e e t  per second. I f  t h e  spacec ra f t  is 

overspeed or i f  t h e  v e l o c i t y  d i f f e r e n c e  is more than 

30 f e e t  per second, t h e  IVAR w i l l  not be performed, 

b u t  a sepa ra t ion  maneuver of a t  least  f i v e  f p s  w i l l  

be done. Aft  f i r i n g  t h r u s t e r s  are used. 

Height Adjustment -- Because of drag during i n i t i a l  s p a c e c r a f t  

o r b i t ,  a one foot-per-second pos igrade burn is scheduled 

a t  first per igee  a t  a ground elapsed t i m e  of 1:35:01 

t o  r a i s e  apogee about .58 m i l e s  (-93 ki lometers )  

In se r t ion  d ispers ions  may necessitate a l a r g e r  maneuver. 

The objec t  is t o  achieve a 168-mile (270 ki lometers )  

apogee, o r  17 m i l e s  b e l o w  Agena o r b i t .  

-more- 
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Phase Adjustment -- Near spacecraft second apogee a t  a time 

of 2 hours, 18 minutes, 52 seconds (2:18:52) ground 

elapsed time. Posigrade horizontal velocity addition 

of 53.3 fee t  per second w i l l  raise perigee t o  about 

134 m i h s  (198 kilometers), It w i l l  reduce the catchup 

ra te  from about 6.68 degrees t o  4-51 degrees per orb i t  

and provide necessary phase relation a t  third apogee. 

Co-elliptical Maneuver -- N e a r  the third spacecraft apogee a t  

3:48:ll, the crew w i l l  circularize orbi t  t o  168 m i l e s  

(270 kilometers). 

maneuver of 52.8 fps w i t h  spacecraft pitched up 4.5 

degrees. A t  t h i s  t i m e ,  spacecraft trails Agena by 

about 171 miles (275 kilameters) and should have on- 

board radar lock-on, 

This w i l l  be achieved by a posigqade 

Terminal Phase Maneuver -- A t  3:52:34, crew w i l l  switch con- 

puter to rendezvous mode and begin terminal phase systems 

checkout and procedures. A t  5:03:47, about one minute 

a f te r  entering darkness, crew w i l l  perform a burn of 

33 fps along line-of-sight of Agena. Range t o  Agena 

w i l l  be about 38 miles (63 kilometers), and spacecraft 

w i l l  be 130 degrees of angular travel from point .of 

rendezvous. Spacecraft w i l l  be pitched up 27 degrees 

for the posigrade maneuver with a f t  t h r u s t e r s .  

-more- 
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Intermediate do r rec t ions  -- Twelve minutes a f t e r  i n i t i a l  i m -  

pulse ,  computer d i sp l ays  f i r s t  c o r r e c t i o n  t o  be appl ied  
4 

by t h e  c r e w .  Twelve minutes l a t e r ,  a t  5:28:06 another 

co r rec t ion  is appl ied.  Range is then  about four  m i l e s  

(seven ki lometers )  and c r e w  begins  a semi-opt ical  

approach t o  Agena. The c r e w  w i l l  use r ada r  information 

d i r e c t l y  t o  read out  range and range rate.  

V e l o c i t y  Matching Maneuver -- The magnitude of a t h e o r e t i c a l  

velocity-matching maneuver a t  5:35:54 i s  about 42 fps .  

However, s i n c e  t h e  command p i l o t  w i l l  be c o n t r o l l i n g  

f i n a l  approach by semi-optical  techniques,  he w i l l  make 

real-t ime dec is ions .  

DOCKING CHECKS 

When the spacec ra f t  comes wi th in  50 f e e t  of t h e  Agena, 

it w i l l  s t o p  i ts  r e l a t i v e  motion and f l y  formation wi th  t h e  

t a r g e t  vehic le  f o r  approximately 45 minutes be fo re  t h e  f irst  

docking. Then a platform p a r a l l e l i s m  check w i l l  be performed 

t o  determine i f  t h e  guidance system of t h e  spacec ra f t  r e t a i n s  

i t s  accuracy while two veh ic l e s  a r e  joined. 

-more- 
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Then a stored program command, 

which is loaded in to  the Agena memory, is activated t o  perform 

a yaw maneuver using Agena a t t i tude control system. The first 

bending t e s t  is done a t  7:35. The G e m i n i  propulsion systems 

are used t o  set up rates  and check the bending moment or 

ra tes  on the docking cone interface, Then the Gemini crew 

w i l l  coxrunand the Agena secondary propulsion system i n  a 20- 

foot per second out-bf-plane burn, The crew w i l l  then power 

down the spacecraft for a 7+ hour rest period, 

EXTRAVEHICULAR ACTIVITY 

A t  the 18th hour af ter  l i f t o f f ,  the crew w i l l  prepare 

for the p i lo t ' s  extravehicular activity.  The ELSS chest 

pack (see C r e w  Provisions Section for de ta i l s  of EVA equip- 

ment) w i l l  be Unstowed, along with the 25-foot umbilical 

tether and "Y" connectors. The command p i lo t  w i l l  lower 

cabin pressure t o  3.5 psi f o r  systems check and then completely 

depressurize the cabin, 

hatch a t  20:30 GET, and a t  sunrise a t  the end of the 13th 

revolution, the p i lo t  w i l l  emerge from the spacecraft a t  

20:41 GET. 

The p i lo t  is scheduled t o  open the 

-more - 



-18- . 

On the f i r s t  daylight pass Over the United States,  the 

p i lo t  w i l l  perform the following tasks. 

the  seat ,  he w i l l  mount the extravehicular camera facing 

forward, then retrieve the S-9 experiment on the re t ro  

adapter directly behind h is  seat. 

target  docking adapter and open the S-10 micrometeroid experi- 

ment mounted there. He w i l l  return t o  the spacecraft, change 

f i l m  i n  the camera and face it a f t ,  then clean and sample the 

spacecraft windows. 

adapter section t o  check the ESP equipment. 

the re t ro  adapter and performs the D-16 power tool experiment. 

Prior t o  sunset, he moves t o  the rear of the adapter section 

t o  don the ESP. 

While standing on 

Then he w i l l  move t o  the 

The p i lo t  then moves t o  the rear of the 

He returns t o  

During the night pass (45 minutes) the p i lo t  w i l l  s tay 

in the adapter section, donning the extravehicular equipment. 

A t  second sunrise, the command p i lo t  w i l l  undock the G e m i n i  

from the Agena and t ranslate  60 fee t  out-of-plane to f l y  

formation with the Agena. He w i l l  then separate the back pack 

from the adapter section and the p i lo t  w i l l  move t o  the nose 

of the Gemin i .  

The EVA pi lo t  w i l l  then evaluate the 75-foot tether and 

the "MU. He w i l l  move o u t  from the spacecraft t o  the 15-foot 

-more- 
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c point on the tether.  The p i lo t  w i l l  then t ranslate  below 

the Agena by ten fee t ,  and the command p i lo t  w i l l  maneuver 

the spacecraft t o  n u l l  any angular motiun between the space- 

c ra f t  and EVA crewman. The EVA p i lo t  w i l l  move successively 

t o  the 45-foot connect point and the 75-foot connect point 

on the tether.  When he has finished HBMU maneuvers a t  75 

fee t ,  the command p i lo t  w i l l  maneuver the spacecraft t o  the 

pi lot .  

The caranand p i lo t  w i l l  follow the p i lo t  as he t ranslates  

t o  the Agena. The p i lo t  w i l l  then follow the spacecraft at 

50 f ee t  as the damand p i lo t  translates from the Agena. 

Ingress w i l l  be in the 15th revolution while flying formation 

with the Agena a t  250 feet .  Total t i m e  of EVA w i l l  be two 

hours, 10 minutes. 

RE-RENDEZVOUS 

After EVA is completed, the command p i lo t  w i l l  re-dock 

with the Agena. 

followed by two more docking and undocking maneuvers. 

27 hours into the f l i gh t  the c r e w  w i l l  begin the re-rendezvous 

maneuver. It w i l l  be a completely onboard operation using 

the computer, and a hand held sextant t o  obtain guidance informa- 

tion. The purpose of the re-rendezvous is t o  simulate the 

Another bending test w i l l  be performed, 

A t  

-more- 
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terminal  phase of a pass ive  t a r g e t  rendezvous, w h i c h  w i l l  be 

performed on a later Gemini mission. 

used except as a backup i f  v i s u a l  conkact is l o s t  wi th  the 

t a r g e t .  

The rada r  w i l l  no t  be 1 

A t  27:27:55 GET, an upward r a d i a l  t r a n s l a t i o n  of 20 

feet  per second w i l l  be made, The new o r b i t  w i l l  be equi- 

period w i t h  t h e  Agena orb i t ,  i.e. the per igees  and apogees 

of the orb i t s  do no t  co inc ide ,  b u t  the o r b i t a l  period is the 

same. Gemini w i l l  have a per igee  of 181.5 m i l e s  and an 

apogee of 188.5 m i l e s .  

The spacec ra f t  w i l l  t r a v e l  above and behind the GATV 

i n t o  sunset.  The maximum sppara t ion  d i s t a n c e  w i l l  be 13 m i l e s  

behind the GATV. A m i d  course co r rec t ion  may be made, i f  

necessary.  

A t  28:40:09 GET, the te rmina l  phase i n i t i a t i o n  w i l l  

begin.  

t o  p u t t h e  spacec ra f t  on an 80 degree i n t e r c e p t ,  &.e. rendez- 

vous w i l l  occur 80 degrees around the e a r t h  from that  poin t .  

The pilots w i l l  be i n  heads down a t t i t u d e  t o  s h i e l d  the 

spacec ra f t  windows from direct  sun l igh t .  

v i s u a l l y  acquired t o  perform te rmina l  phase maneuvers. 

of s i g h t  e l eva t ion  and sun-angle t i m e  h i s t o r i e s  w i l l  be sca led  

f o r  a passive rendezvous, so t h a t  the s i d e  of t h e  GATV toward 

t h e  spacecraf t  is i l luminated.  Range and range ra te  w i l l  be 

scaled a t  40 per cent .  

A 1.8 f o o t  per second burn r e t rog rade  w i l l  be made 

The t a r g e t  must be 

Line 

-more- 
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A t  29:00:23 the velocity match maneuver of 16 fee t  per 

second is made t o  bring the spacecraft back t o  a 185 m i l e  

orbit .  Docking should be completed Over the Rose Knot Victor 

a t  29:05:00 GET. 

FINAL SEPARATION 

A t  approximately 29:50:00 GET, the G e m i n i  w i l l  separate 

from the Agena in an out-of-plane maneuver which w i l l  place 

the spacecraft about 1,500 feet t o  t h e  side of t h e  GAm about 

19  minutes later for the Primary Propulsion System plume 

photography. 

A- ACTIVITIES FOLLOWING RENDEZVOUS 

A f t e r  f i n a l  undocking, an Agena maneuver w i l l  be commanded 

by the crew of Gemini 8, They w i l l  a lso observe and photograph 

the plume produced by rocket exhaust as the engine is f i red,  

Eight more maneuvers w i l l  be ground commanded a t  l a t e r  times 

during the mission. See Table I11 t h i s  section for details  

of these burns. After f u e l  depletion, the Agena w i l l  be in  

a 253-mile circular orbi t ,  where it w i l l  be l e f t  as a passive 

target  vehicle for  possible future rendezvous. It is expected 

tha t  the orb i t  w i l l  decay to 230 miles i n  four  months. The 

purpose of the out-of-plane maneuvers with the Agena w i l l  

-more- 
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demonstrate t h e  r o c k e t ' s  a b i l i t y  t o  make t h e s e  maneuvers f o r  

a la te  rendezvous s i t u a t i o n  and w i l l  a l s o  eva lua te  t h e  re- 

s ta r t  performance of t h e  Agena primary propuls ion system. 

RETROFIRE 

Re t ro f i r e  w i l l  occur a t  about 70:12:30 GET during t h e  

s p a c e c r a f t ' s  44th revolu t ion .  Splashdown w i l l  occur i n  t h e  

w e s t  A t l a n t i c  recovery a r e a  (26N69W) a t  70:48:00 GET. 

ORBITS - REVOLUTIONS 

The s p a c e c r a f t ' s  course is  measured i n  r evo lu t ions  around 

the Earth,  A r evo lu t ion  i s  completed each time t h e  spacec ra f t  

passes  over 80 degrees w e s t  longi tude ,  o r  a t  Gemini a l t i t u d e s  

about once every 96 minutes. 

Orbi t s  are space referenced and i n  Gemini t ake  about 

90 minutes. 

The longer t i m e  f o r  r evo lu t ions  i s  caused by t h e  E a r t h ' s  

r o t a t i o n .  As the spacec ra f t  c i rc les  t h e  Earth, the Earth moves 

about 22.5 degrees i n  t h e  same d i r e c t i o n .  Although t h e  space- 

craf t  completes an o r b i t  i n  about 90 minutes, it t akes  another  

s i x  minutes f o r  t h e  spacec ra f t  t o  reach 80 degrees w e s t  

longi tude and complete a r evo lu t ion ,  

-more- 
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Gemini completes 16 orbits per day, but in 24 hours 

crosses the 80th meridian of longitude 15 t i m e s  -- hence 

15 revolutions per day. 

-more - 
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- 
AGENA MANEUVERS 

GATV c3lT 
Maneuver No . (day:hr:min) Delta V Yaw 
Site/Agena Rev. fPS deg 

Hawaii/20 1:22:49 103.5 0. 

0 
Canarvon/28 2:11:34 1600. -9B.8 

canarvon/31 2:16:22 104. 0. 

Hawaii/33 2:20:07 100 . -90. 

Guaymas /3 3 2:20:17 100. -90. 

R o s e  Knot/34 2:20:37 100. -90. 

Hawaii/34 %:21:40 100. -90. 

Canton/58 4: 13: 17 e g o .  -90.7 

H a w a i i / 6 1  4: 18: 18 -800 

-more- 
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Purpose  
Resultant 
apogee/ 
perigee 

Plume 
photo 
220/185 

P lane  
Change 
22 O/ 18 5 

Circu la r i ze  
220/220 

8 0 1  
T e s t  Fir ing 

@O2 
T e s t  Fir ing 

8 0 3  
T e s t  Fir ing 

8 0 4  
T e s t  Fir ing 

Incl inat ion 
Adjust 

Fuel 
Depletion 
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111. EXPERIMENTS 

Ten experiments w i l l  be c a r r i e d  on G e m i n i  8. Seven a r e  

being flown f o r  t h e  f i r s t  time, t h r e e  have been performed on 

previous f l i g h t s .  

technological ,  four experiments ; sc ien t i f ic ,  f i v e  experiments ; 

medical, one. 

They a r e  divided i n t o  t h r e e  c a t e g o r i e s :  

SCIENTIFIC 

S-1 Zodiacal Light Photography 

Purpose - To ob ta in  photographs of zodiaca l  l i g h t ,  a i rglow 

layer ,  and o t h e r  dim l i g h t  phenomena, including day sky 

br ightness  from o r b i t a l  a l t i t u d e .  Flown on G e m i n i  5. 

Equipment - Widelux camera, Model F n  V I .  F i e ld  of view 50 

degrees by 130 degrees .  Lens speed f / l .  Focal 

length  2 6  mm. Weight 3.5 l b s .  F i l m  - Eastman 

T r i - X  35 nun ASA 400 b&w 20 exposures. 

Procedure - Camera and bracke t  i s  mounted i n  p i l o t ' s  window 

p r i o r  t o  s u n s e t .  Spacecraf t  i s  o r i en ted  t o  p l a c e  

sunse t  i n  f i e l d  of  view. A t  s u n s e t  p l u s  10 

seconds camera is switched on. It w i l l  ope ra t e  

au tomat ica l ly  f o r  f i v e  minutes making 15 second 

exposures with 30 seconds i n t e r v a l  between ex- 

posures.  For  remainder of n ight  pas s ,  an exposure 

is  made every four  minutes wi th  S/C i n  o r b i t a l  

plane.  A t  t he  e a r t h  te rmina tor ,  camera l e f t  

on f o r  f i v e  minutes. 

-more- 
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c m e r i m e n t e r  - D r ,  E. P. N e y  and Mr. W. F. Buch, Univers i ty  

of Minnesota. 

S-3 Frog Egg Experiment 

Purpose - To study the effects of subgravi ty  ondevelop-  

ment i n  a biological system w h i c h  is g r a v i t y  o r i en ted .  

Equipment - Two u n i t s ,  one mounted on each hatch s i l l  

structure, Each u n i t  has f o u r  two celled chambers, 

one for  frog eggs of the species rana pippens 

and one for f i x i t i v e .  (Formalin),  Weight of 

each u n i t  is four lbs. 

Procedure - The pi lo t  w i l l  arrest egg development by tu rn ing  

l e v e r  w h i c h  a l l o w s  formalin to  f l o w  i n t o  egg 

cells and s t o p  egg growth on u n i t  a t  T-15 minutes 

for chambers 1 and 2,  and T p l u s  210 minutes for 

chambers 3 and 4,  The command p i l o t  w i l l  arrest 

development i n  chambers 1 and 2 on h i s  u n i t  a t  27 

hours  after launch. C h a m b e r s  3 and 4 w i l l  be 

a c t i v a t e d  j u s t  prior to  r e e n t r y  o r  re turned  a l i v e  

(no a c t i v a t i o n ) .  A f t e r  recovery, eggs w i l l  be 

examined for  any effects of z e r o  g r a v i t y  on the i r  

development. 

Experimenter - D r .  Richard Young, Ames Research Center ,  

C a l i f o r n i a  , 

-more- 
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S-7 Cloud Top spectrograph 

Purpose - To determine the feas ib i l i ty  of measuring cloud- 

top al t i tudes from orbit ing spacecraft using a hand-held 

spectrograph. 

Equipment -Spectrograph f i t t e d  with 3 5  nun Leica camera body. 

Camera has 75 nun focal length, shutter speed of f / l l :  

and exposure t i m e  of 1/100th. Spectrograph is  2 5  mm 

focal length, shutter speed of f/8, exposure t i m e  of 

1/4 and 1/8. Resolution is  5Angstroms with a special 

bandwith of 7500-7800 Angstroms . 
Procedure - F i l m  is Kodak high speed IR. U.S. Weather 

Bureau w i l l  determine cloud targets i n  southern U.S., 

Dakar, Africa, Guam, and Hawaii areas, using ground 

stations and ESSA s a t e l l i t e  reports. C r e w  members w i l l  

photograph the cloud twice, a t  two exposure t i m e s .  Ground 

based a i rc raf t  w i l l  measure cloud a l t i tude  a t  the same 

time. The film records the amount of absorption by 

oxygen i n  the path of the reflected solar ray between 

cloud and spacecraft. Altitude can be determined since 

oxygen has a constant mixing ra t io  i n  the atmosphere 

below 62 miles or  100 kilometers. This experiment was 

flown on G e m i n i  5. 

Experimenter - D r .  Faud Saiedy, U.S. Weather Bureau, Washington, 

D. C .  
-more - 
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- S-9 Nuclear Emulsion 

Purpose - t o  study cosmic radiation a t  o rb i ta l  a l t i tudes  

Equipment - A rectangular package, 8%11x6Hx31*, mounted i n  a 

cold w e l l  i n  the re t ro  adapter behind the r ight  hatch, 

Procedure - A t  o rb i ta l  insertion, a spring loaded fair ing 

w i l l  j e t t i son  exposing the experiment, Spacecraft 

w i l l  f l y  i n  heads-up a t t i t u d e  as  much as  possible be- 

fore EVA, t o  give maxium exposure time t o  cosmic rays, 

Par t ic les  s t r iking the emulsion w i l l  leave a track on 

the nega t ive ,  The first task a f t e r  hatch opening w i l l  

be t o  retrieve the experiment and hand it t o  the conunand 

p i lo t ,  

compartment door. 

l 

It w i l l  be stowed on the centerline storage 

werimenter - D r ,  Carl Fichtell ,  Goddard Space F l i g h t  Cen te r ,  

and D r .  Maurice Shapiro, Naval Research Laboratory, 

Washington, D,  C ,  

S-10 Micrometeorite Cratering 

Pulepose - To col lect  samples of micrometeoroids and the i r  

impacts and r e t u r n  them uncontaminated t o  earth for  laboratory 

analysis, 

Xuipment - Micrometeorite collection package mounted on the 

target docking adapter of the Agena. The rectangular 

-more- 
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package i s  hinged t o  fo ld  open and expose e i g h t  p l a t e s  

of h ighly  pol ished su r faces  such a s  metal ,  p l a s t i c ,  glass , '  . 

e t c .  

Procedure - The package w i l l  be launched onboard the Agena 

i n  the closed p o s i t i o n .  The p i l o t ,  a f t e r  leaving t h e  

spacec ra f t  on EVA, w i l l  move t o  the  Agena and open 

t h e  package. It would be r e t r i e v e d  on a later ren-  

dezvous f l i g h t .  

Experimenter - D r .  C u r t i s  Hemenway and Royce Coon, Dudley 

Observatory, Albany, New York. 

TECHNOLOGICAL 

D-3 Mass Determination 

Purpose - To determine the  technique and accuracy of a 

d i r e c t  contac t  method of measuring the mass of an o r b i t i n g  

ob jec t .  

Procedure - Before docking, the  a f t  f i r i n g  t h r u s t e r s  are 

c a l i b r a t e d  by computing t h r u s t  needed t o  produce 

desired ve loc i ty  change during phase adjustment.  

While docked a 2 5  second burn  i s  made w i t h  a f t  t h r u s t e r s .  

The f i r s t  17 seconds s t a b i l i z e s  p r o p e l l a n t s  i n  the Agena, 

t he  l a s t  e igh t  seconds is  f o r  computation purposes. 

The mass of both vehic les  can be determined by d iv id ing  

the  sum of t h e  t h r u s t  t i m e s  t h e  t h r u s t  t i m e  by the  d e l t a  

ve loc i ty  obtained. BY s u b t r a c t i n g  t h e  known weight 

-more - 
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of the spacecraft, the weight of the Agena is 

obtained . 
Brperimenter - Deputy for Technology, A i r  Farce Space 

Systems Division, Ins Angeles, Calif. 

D-14 mF/t7HF Polarization 

Puzpose - To obtain information on communication systems 

operating through the ionosphere. 

Equipment - An uEIF/vHF transmitter w i t h  8-ft.  extendable 

antenna mounted on the top centerline of the space- 

c ra f t  on the re t ro  adapter section. 

Procdure - When the spacecraft is overtracking stations 

a t  FIawaii  and Antigua, the system w i l l  be turned on 

t o  broadcast a signal a t  two wavelengths. A 30 foot 

antenna dish on the ground would pick up the signal 

and be recorded on audio tape on a chart recorder and 

signal v i s u a l  characterist ics w i l l  be recorded by 

motion picture from a n  oscilloscope. 

is  designed t o  provide information on regular and ir- 

regular fading of radar and radio signals coming through 

the ionosphere. 

The experiment 

Experimenter - Robert El l i s ,  Naval Research Laboratory 

Washington, D. C ,  

-more- 
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D-15 Night Image I n t e n s i f i c a t i o n  

Purpose - To determine whether a l o w  l i g h t  l e v e l  t e l e v i s i o n  

system can be used for n igh t  observa t ion  o f  sea and land 

f ea tu res  . 
Equipment - An image-orthicon t e l e v i s i o n  camera w i t h  

20° f i e l d  of view and 4-inch square portable viewing 

monitor. A recording monitor and 16 mm photographic 

camera, a TV camera c o n t r o l  u n i t ,  and equipment c o n t r o l  

u n i t .  

procedure - The camera is  located i n  the adapter behind and  

below the crew on the c e n t e r l i n e  of the spacec ra f t .  

A s i x  inch  diameter r e f l e c t i n g  mirror i s  deployed so 

t h e  camera w i l l  be scanning along the l o n g t i t u d i n a l  

a x i s  of the spacecraft, and the camera w i l l  view the 

s a m e  area which the p i l o t  can see out the window. The 

system w i l l  be warmed up and checked o u t  and beginning 

w i t h  o rb i ta l  n igh t  on the 30th revolu t ion  the c r e w  w i l l  

p o i n t  the spacecraft a t  d i f f e r e n t  land and sea objects 

and  observe whether they can be picked up by the camera. 

The crew w i l l  perform both sweeping and t r ack ing  tasks 

o n  the areas se l ec t ed .  A r e a s  scanned by t h e  video camera 

w i l l  also be recorded on motion p i c t u r e  f i l m  f o r  later 

a n a l y s i s  . 
Experimenter - U.S. N a v a l  A i r  Development Center ,  Johnsv i l l e ,  

-more - 
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D-16 Power Tool Evaluation 

Purpose - To determine man's a b i l i t y  t o  perform work tasks 

i n  pressurized s u i t  under zero gravity. 

Equipment - A minimum reaction power too31 - battery powered, 

1 2  amp hours l ifetime, weight 7-6 pounds, 10.7 inches long, 

impacting mode - rachet hand tool,  work p la te  w i t h  

seven non-detachable bolts, four on face and three on 

reverse side, a knee Cether .  

Procedure - The p i lo t  goes t o  the experiment hardware loca- 

t ion on the r ight  side of the retro. adapter d i rec t ly  

below and behind the S-9 experiment location. H e  

pu l l s  out the work panel and opens it, Then he 

attaches the knee tether to  h is  s u i t  by Velcro and 

clamps the other end t o  the handrail. H e  unstows 

the power tool from its housing and uses it t o  loosen 

four bolts on the work panel. 

over and reattaches it to the expe r imen t  package. Then 

he Bfghtens a separate instrumented bolt with the 

rachet hand tool.  A f t e r  tethered operation is completed, 

he repeats the same operations without the knee tether.  

H e  t u r n s  the work panel 

Experimenter - Propulsion Laboratory, Wright Patterson AFB, 

Ohio. 

-more- 
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Medical 

M-5 Bioassay of Body F l u i d s  

Purpose - To c o l l e c t  body f l u i d s  before ,  during,  and im-  

mediately a f t e r  f l i g h t  f o r  a n a l y s i s  of hormones, 

e l e c t r o l y t e s ,  p r o t e i n s ,  amino a c i d s  and enzymes 

which might r e s u l t  from space f l i g h t .  

Method - Urine w i l l  be co l l ec t ed  i n  a s p e c i a l  bag f o r  each 

e l imina t ion .  A spec i f i ed  amount of t r i t i a t e d  water 

w i l l  be added automatical ly .  

amount of r ad ioac t ive  t r i t i u m .  

amount of t r i t i u m  i n  the  sample w i t h  t he  known amount 

of t r i t i u m  placed i n  i t ,  biochemists can measure t h e  

t o t a l  volume. 

be c a r r i e d .  B sample w i l l  be drawn f o r  each e l imina t ion .  

The remaining ur ine  w i l l  be t r a n s f e r r e d  i n t o  t h e  u r ine  

dump system of the  spacec ra f t .  

The water has a t r a c e r  

By comparing t h e  

S ix teen  7 5  cc capac i ty  sample bags w i l l  

OPERATIONAL TASKS 

I n  addi t ion  t o  t h e  experiments t h e  crew w i l l  c a r r y  out  a 

number of ope ra t iona l  t a sks  which involve spacec ra f t  o r  evalua- 

t i o n  of equipment which w i l l  be flown on l a t e r  spacec ra f t .  

Apollo Landmarks Evaluation - The crew w i l l  ob t a in  photo- 

graphs of e a r t h  landmarks which could be used a s  

o r b i t  navigat ional  re ferences  i n  t h e  Apollo guidance 

system. They w i l l  t ake  a n  obl ique photograph a t  

a c q u i s i t i o n  of t h e  landmark and comment on t h e  ease 
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of a c q u i s i t i o n  and  t h e  weather condi t ions .  

Aux i l i a ry  Tape Memory - A new subsystem i n  the Geldhi 

I n e r t i a l  Guidance System (IGS) is being tested on the upcoming 

Gemini 8 Mission. This subsystem, called the Pruxiliary Tape 

M e m o r y  (ATM) , provides  a d d i t i o n a l  onboard memory  capac i ty ,  

The ATM w i l l  a l l o w  the furtherdevelopment of onboard capa- 

b i l i t i e s  i n  t h e  f u t u r e  Gemini Missions. The incorpora t ion  of 

the ATM did n o t  require any modif icat ions t o  the p r e s e n t  Gemini 

computer system . 
The ATM is a f i f t een - t r ack  magnetic tape recorder wfi ich  

stores 835,000 b i t s  on each t r a c k  r e s u l t i n g  i n  a t o t a l  storage 

of 12,500,000 b i t s .  D a t a  p a r i t y ,  c locking,  and computer pro- 

cess ing  b i t s  are recorded i n  triplicate. The ATM provides  

tr iple redundant storage for  approximately 1,170,000 b i t s  that 

can be ueed for external s torage  of computer programs. 

computer has provided onboard computer program c a p a b i l i t y  for 

launch, rendezvous, and r een t ry  and has 156,000 b i t s  of program 

storage. 

The p r e s e n t  

The ATM is a hermetical ly-sealed u n i t  which con ta ins  a 

mechan ica l  t r a n s p o r t  assembly mounted on v i b r a t i o n  isolators, 

and an  e l e c t r o n i c  assembly containing the p o w e r  supply, c o n t r o l  

logic, record logic, and playback logic. 

-more - 
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The tape t r a n s p o r t  is  a f l ange le s s  reel, p e r i p h e r a l  d r i v e  

u n i t  w h i c h  conta ins  525 feet  of one-inch w i d e  magnetic tape. 

The magnetic t a p e  is d r iven  by a n  end le s s ,  seamless three-  

q u a r t e r  inch wide mylar b e l t  called the p e r i p h e r a l  d r i v e  bel t .  

T h e  peripheral d r i v e  b e l t  is  i n  t u r n  d r iven  by two d r i v e  caps tans  

which are coupled by smaller endless ,  seamless mylar belts. 

By not  exposing the magnetic t a p e  t o  d r i v e  stresses, i t s  u s e f u l  

l i f e  is  extended. 

The u n i t  weighs twenty-six pounds, conta ins  700 oubic 

inches,  and uses  approximately eighteen w a t t s .  The ATM is b u i l t  

by Raymond Engineering Laboratories of Middletown, Connecticut,  

under con t r ac t  to  the I n t e r n a t i o n a l  Business Machines, E lec t ron ic s  

Systems Division, Owego, New Y o r k ,  who w a s  cont rac ted  t o  the 

Nat ional  Aeronautics and Space Administration, Manned Spacecraft 

C e n t e r ' s  prime Gemini con t r ac to r ,  the McDonnell A i r c r a f t  Corporation. 

-more- 
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IV.  CREW PROVISIONS AND TRAINING 

CREW TRAINING BACKGROUND 

I n  addi t ion  t o  fhe extensive general  t r a i n i n g  received 

prior t o  f l i g h t  assignment and the  t r a i n i n g  received for the 

Gemini 8 mission, the following prepara t ions  have or  w i l l  be 

accomplished p r i o r  t o  launch: 

1. Launch a b o r t  t r a i n i n g  i n  the Gemini Mission Simulator 

and the Dynamic Crew Procedures Simulator,  

2. Egress and recovery a c t i v i t i e s  using a spacecraf t  

boilerplate m o d e l  and a c t u a l  recovery equipment and personnel. 

Pad emergency eg res s  t r a i n i n g  using e l eva to r  and s l i d e  w i r e .  

3 .  Celestial p a t t e r n  recogni t ion i n  the Morehead 

Planetarium, chapel H i l l ,  N. C. 

4. Zero g r a v i t y  t r a i n i n g  i n  KC-135 a i r c r a f t  and a heavy 

t r a i n e r  t o  p r a c t i c e  EVA. Stowage and donning of EVA equipment 

is done i n  a i r c r a f t .  "MU f i r i n g  is done on B e t a  t r a i n e r ,  

Addi t iaaa l  EVA t r a i n i n g  is performed in 20 f o o t  chamber a t  

vacuum condi t ions,  

5. S u i t ,  seat, and harness  f i t t i n g s .  

6. Training sess ions  t o t a l i n g  approximately 20  hours per 

c r e w  m e m b e r  on t h e  Gemini t r a n s l a t i o n  and docking s imula tor ,  

7 .  Detai led systems b r i e f ing ;  d e t a i l e d  experiment 

b r i e f i n g s ;  f l i g h t  plans and mission r u l e s  reviews, 

-more- 
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8 .  P a r t i c i p a t i o n  i n  mock-up reviews, systems review, 

subsystem t e s t s ,  and spacec ra f t  acceptance review. 

During f i n a l  prepara t ion  fo r  f l i g h t ,  t h e  crew p a r t i c i p a t e s  

i n  network launch abor t  s imula t ions ,  j o i n t  combined systems 

t e s t ,  wet mock simulated launch, and the  f i n a l  simulated f l i g h t  

t e s t s .  A t  T-2 days, t he  major f l i g h t  crew medical examinations 

w i l l  be administered t o  confirm readiness  f o r  f l i g h t  and obta in  

da t a  fo r  comparison with post f l i g h t  medical examination r e s u l t s .  

GEMINI 8 SUIT 

The pressure s u i t  worn by the  G e m i n i  8 crew i s  i d e n t i c a l  

t o  the  Gemini 4 ext ravehicu lar  s u i t  with t h e  following two 

exceptions . 

1. N o  ex t ravehicu lar  thermal over gloves w i l l  be worn. 

Thermal pro tec t ion  fo r  the  hands is now in t eg ra t ed  i n  

a b a s i c  s u i t  glove. 

2 .  The ma te r i a l  is now a laver-up of neophrene-coated 

Nylon, t h e  same mater ia l  as t h e  p re s su re  r e t e n t i o n  l a y e r .  

The Gemini ex t ravehicu lar  s u i t  has seven l aye r s :  

1. White co t ton  constant  wear undergarment w i t h  pockets 

around the  w a i s t  t o  hold biomedical instrumentat ion 

equipment. 

-more- 
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Blue nylon comfort layer 

Black neoprene-coated nylon pressure garment 

Reetraint layer of dacron and teflon l ink net t o  

res t ra in  preesure garment and raaintain its shape. 

Thermal protective layer of seven layers of aluminized 

mylar with spacers between each layer. 

Micrometeoroid protective layer 

White Kp-1 nylon outer layer 

For extravehicular act ivi ty ,  the p i lo t  w i l l  carry a 

detachable overvisor which has attach points on both sides of 

the helmet and can be swiveled into position over the faceplate. 

"he inner visor is a polycarbonate material which provides 

impact and micrometeoroid protection. The outer visor is  

gold-coated and provides protection for the eyes from solar  

glare. 

When the cabin is depressurized, and the p i lo t  is outside 

the spacecraft, the s u i t  automatically pressurizes to 3.7 

pounds per square inch t o  provide pressure and breathing 

oxygen for both crew members. 

33 pounds. 

The extravehicular s u i t  weighs 

-more- 
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EXTRAVEHICULAR LIFE SUPPORT SYSTEM (ELSS) 

A 42-pound rec tangular  box which i s  worn on t h e  chest. 

It provides electrical ,  mechanical, and l i f e  support  connections 

between the EVA as t ronau t  and the spacecraft. System is  18 

inches high, 10 inches w i d e  and s i x  inches deep. It con ta ins  

ejector pump for  c i r c u l a t i o n ,  a heat exchanger for cool ing  a i r ,  

a 30 m i n u t e  emergency oxygen supply. Cont ro ls  and a warning 

system for  the emergency oxygen supply are  mounted on the top  

of the u n i t .  Used i n  combination w i t h  the ESP, the ELSS func t ions  

as a s u i t  p r e s s u r i z a t i o n  and a i r  supply system during EVA. 

EXTRAVEHICULAR SUPPORT PACK (ESP) 

A 92-pound backpack worn by the a s t ronau t  during extended 

EVA. Before use,  the u n i t  i s  mounted i n  the cen te r  rear of the 

adapter  section. It supp l i e s  t h e  EVA as t ronau t  w i t h  oxygen for 

extended operation i n  space independently f r o m  the spacec ra f t  

oxygen supply-and w i t h  f u e l  for the Hand H e l d  Maneuvering Unit .  

The  major components of the u n i t  inc lude  t w o  high pressure  gas 

storage b o t t l e s .  The con ta ine r  on the a s t r o n a u t s  l e f t  side as  

he w e a r s  the u n i t  holds seven pounds of  brea th ing  oxygen, suf- 

f i c i e n t  for79 minutes normal useage. The r ight  con ta ine r  has 

18 pounds of Freon 14, the f u e l  supply f o r  the Hand H e l d  Maneuvering 

Unit. 

-more- 
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Extravehicular  crewman w i l l  back i n t o  pack, seat h i m s e l f  

i n  the cradle, and secu re  himself t o  the u n i t  by a nylon s t rap 

on the ESP w h i c h  f a s t e n s  i n  f r o n t  of the ELSS. The ESP is 

s i m i l a r  i n  shape t o  the A s t r o n a u t  Maneuvering Unit ,  a self- 

contained maneuvering pack w h i c h  w i l l  be used on later Gemini 

f l i g h t s .  The ESP is 26 inches high, 21 inches w i d e ,  and 17 

inches deep. It w a s  fabricated in-house a t  the Manned Spacecraf t  

Center.  I n  a d d i t i o n  t o  the oxygen and f reon  con ta ine r s ,  it 

carries a 28-volt battery for instrumentat ion and comtnunica- 

t i o n s .  A UHF t r a n s c e i v e r  and wedge antenna is mounted i n  the 

top of the u n i t  for radio voice communications between the 

ex t r aveh icu la r  crewman and the spacecraf t  . 

UMBILICAL TETHER 

There are two tether l i n e s  which the a s t ronau t  w i l l  u se  

outside the spacecraft. 

side the cabin  and attached t o  the  ELSS and the parachute  harness ,  

It con ta ins  a n  oxmen supply l i n e ,  1000-pound test nylon tether, 

and electrical h a r d l i n e  for communications and bioinstrumentat ion,  

T h e  oxygen l i n e  i s  protected from temperature e x t r e m e s  by layers 

of aluminized mylar wrapped around it. The  w h o l e  u n i t  is encased 

i n  a w h i t e  nylon s leeve .  

The 25-foot umbilical is  carried in- 

The umbilical is a t tached  t o  the nose 

-more - 
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of t h e  spacecraf t  during po r t ions  of EVA. A nylon s t r a p  

w i t h  hook i s  used t o  a t t a c h  t h e  umbi l ica l  t o  eye i n  space- 

c r a f t  nose. The s t r a p  i s  secured around t h e  umbi l ica l .  

This a t t a c h  poin t  prevents  t h e  umbi l ica l  near t h e  s p a c e c r a f t  

from looping o r  d r i f t i n g  near t h r u s t e r s  o r  o the r  e x t e r n a l  

equipment. 

The  75-foot umbil ical  is composed of nylon cord,  1000- 

pound tes t ,  with 1 3  ha rd l ine  connections i n  an e l e c t r i c a l  w i r e  

f o r  communications and b io ins t rumenta t ion  information. It  i s  

a lso covered with a close-f i t t i n g  high-temperature white  nylon 

s leeve.  Total  l ength  is 75 f e e t ,  w i t h  in te rmedia te  metal  

snap hook attachment p o i n t s  a t  15 feet ,  45 f ee t ,  and 75 fee t .  

The long t e t h e r  i s  s tored  i n  a nylonbag f ixed  i n  place on t o D  of 

t h e  ESP by t h e  as t ronauts .  The bag allows t h e  t e the r  t o  pay out  

on both  sides. One s ide  is a t tached  t o  t h e  parachute  harness  

r i n g ,  t h e  o t h e r  t o  the  25-foot t e t h e r .  When t h e  t e t h e r  is 

completely o u t ,  t h e  bag can be j e t t i s o n e d .  

HAND-HELD MANEUVERING UNIT 

This u n i t  i s  s i m i l a r  t o  t h e  u n i t  used by Ed White on 

Gemini I V ,  except t h a t  t h e  oxygen b o t t l e s  have been removed 

from the frame.  The freon f u e l  i s  s tored  i n  the ESP. The 

u n i t  i s  used t o  provide t h e  ex t r aveh icu la r  a s t ronau t  w i t h  

p o s i t i v e  con t ro l  of h i s  a t t i t u d e  and t o  propel  h i m  from poin t  

t o  po in t  i n  the zero g r a v i t y  environment of free space. The 

major components of t h e  gun inc lude  t h e  handle,  two spr ing-  

-more- 
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loaded poppet valves ,  foldable tubes,  t w o  one-pound nozzles ,  

and one two-pound nozzle.  It weighs 3-4  pounds and is stored 

on top of the ESP in t h e  adapter s e c t i o n  during launch. 

u n i t  is 12 inches long by 4% inches high,  

the tractor nozzles  extended is  2 8  inches,  and 15 inches re- 

tracted, Tractor  and braking t h r u s t  ranges up t o  2 pounds, and 

the t o t a l  delta v e l o c i t y  of the gun is 54  feet per second as 

compared w i t h  6 feet  per second on Gemini IV, 

The 

The d i s t ance  between 

-more - 
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70MM HASSELBLAD CAMERA 

I. C a m e r a  

A.  Equipment 

1. 

2 .  

3. 

C a m e r a  (Inboard) 
80 MM l e n s  
f 2 . 8  t o  f22.0 a p e r t u r e  
T i m e  exposures and speeds up t o  1/500 seconds 
Resolution: approximately 1 2 5  lines/mm 
Approximately 1.5X magnif icat ion 
General Purpose - EVA 

EVA C a m e r a  
70MM superwide angle  Hasselblad 
90° f i e l d  of  view 
38 MM l e n s  
A l l  other d e t a i l s  s a m e  as  inboard camera 

70 MM Mauer 
F=2 -8 
80MM Lens 
Purpose: General development and evaluat ion.  To 
be used i n  l a te r  f l i g h t  for  s c i e l t i f i c  experiments.  

16MM MAURER MOVIE CAMERA 

I. C a m e r a  

1. Outboard C a m e r a  
5 mm l e n s  
160° f i e l d  of  view 
5.4 inches foca l  length  

2 .  Inboard C a m e r a  
18 mm and 75 lenses  
A l l  other characteristics are  the  s a m e  as outboard 
camera except f o r  f i e l d  o f  view. 

11. F i l m  

A .  Eleven magazines each conta in ing  approximately 80 feet 
of f i l m  

B. Kodak S.O. 217 color f i l m  

-more- 
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111. Purpose 

Agena and rendezvous photographs 
Extravehicular a c t i v i t y  
General Purposes 

-more - 
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WATER MEASURING SYSTEM 

A mechanical measuring system has been added t o  w a t e r  

gun. It cons is t s  of a neoprene bellows housed i n  a small 

m e t a l  cy l inder  mounted a t  base of  gun, The bellows holds  

one-half ounce of w a t e r .  When plunger  of gun is depressed,  

a sp r ing  pushes w a t e r  ou t  of bellows and through gun. A 

counter  i n  r i g h t  side of gun r e g i s t e r s  number of times bellows 

is ac t iva ted .  Each crewman w i l l  record how much he d r inks  by 

noting numbers a t  beginning and end of each use of gun. 

FOOD - 
Number of Meals -- Three pe r  day pe r  a s t ronau t  fo r  t h r e e  

days. 

Type -- Bite-sized and rehydra tab le .  Water is placed i n  

rehydra tab les  wi th  special gun. Bi te-s ized i t e m s  need no re- 

hydra t ion. 

Storage -- Meals ind iv idua l ly  wrapped i n  aluminum f o i l  and 

PolYethelene, Polyamide l a m i n a t e .  A l l  meals a r e  s tored  i n  t h e  r i g h t  

a f t  food box over t h e  p i l o t ’ s  r i g h t  shoulder,  

-more- 
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DAY 1: 

M e a l  B 
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GENINI 8 FLIGHT MENU 

( R )  C h i c k e n  & G r a v y  
(R)  A p r i c o t  Pudding 
( B )  T o a s t e d  B r e a d  C u b e s  (6) 
(B)  B r o w n i e s  (6) 
( R )  O r a n g e  D r i n k  
(R)  G r a p e f r u i t  D r i n k  

M e a l  C 

(R)  T u n a  Salad 
(B) C h e e s e  Sandwiches (6) 
( B )  Peanut C u b e s  (6) 
(B)  C i n n a m o n  T o a s t  (6) 
( R )  B u t t e r s c o t c h  Pudding 
( R )  Grape f ru i t  D r i n k  
(R) O r a n g e - G r a p e f r u i t  D r i n k  

C a l o r i e s  

92 
300 
161 
241 
83 
83 
9 60 
- 

C P  P 
2 14 2 14 

324 
297 222 
99 99 
312 312 
83 83 

--- 

83 - 83 - 
1088 (1115) 

DAY 1 TOTAL 2048 (2075) 

DAY 2: 

Meal A C a l o r i e s  
C P  P 

( R )  B e e f  & G r a v y  --- 160 

(B)  B e e f  Sandwiches (6) --- 298 
(B)  Toasted B r e a d  C u b e s  (6) 161 161 
(R) Peaches 98 98 
(R) Grapefruit  D r i n k  83 83 

83 

(R)  Sausage Patt ies 223 --- 
( B )  Strawberry C e r e a l  C u b e s  (6)169 --- 

(R)  Orange D r i n k  - 83 - 
817 (853) 

-more- 
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DAY 2 ( C o n t d )  

. 

M e a l  B C a l o r i e s  

( R )  B e e f  P o t  R o a s t  119 

( B )  C i n n a m o n  T o a s t  ( 6 )  99 
(R)  Potato Salad 143 

( R )  C h o c o l a t e  Pudding 307 
(B)  B r o w n i e s  ( 6 )  2 4 1  

83 (R)  O r a n g e  G r a p e f r u i t  D r i n k  
992 
- 

M e a l  C 

( R )  Spaghetti  & Meat 70 
( R )  A p p l e s a u c e  165 
( B )  C h e e s e  Sandwiches ( 6 )  3 2 4  
(B)  Fruitcake ( D a t e )  ( 4 )  2 6 2  
(R)  O r a n g e  D r i n k  83 

83 (R)  Grapef ru i t  D r i n k  
987 
- 

DAY 2 TOTAL 2 7 9 6  ( 2 8 3 2 )  

THREE DAY AVERAGE Cp 2 7 4 8  
P 2 7 8 7  - 

DAY 3 

Meal A 
C P  P 

( B )  B a c o n  Squares ( 8 )  180 18 0 
140 (R) Frosted Flakes --- 

(B) A p r i c o t  C e r e a l  C u b e s  ( 6 )  1 7 1  --- 
(B) C i n n a m o n  T o a s t  ( 6 )  99 99 
( R )  A p p l e s a u c e  165 165 
(R)  C o c o a  190 - 190 - 

888 ( 8 5 7 )  

-more- 
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DAY 3 Contd) 

M e a l  B 
C P  

(R) B e e f  & V e g e t a b l e s  98 
( B )  Strawberry C e r e a l  C u b e s  ( 6 ) 1 6 9  

(B) Fruitcake ( P i n e a p p l e )  ( 4 )  253 
(R) G r a p e f r u i t  D r i n k  83 

83 
80 5 

(R) Shrimp C o c k t a i l  119 

(B) Toasted B r e a d  C u b e s  --- 

(R)  O r a n g e  G r a p e f r u i t  D r i n k  - 

M e a l  C 

(R) C h i c k e n  salad 237 
(B) Toasted B r e a d  C u b e s  ( 6 )  161 
( B )  G i n g e r b r e a d  (6) 183 
(R) B a n a n a  Pudding 282 
( R )  O r a n g e  D r i n k  83 

83 
10 29 

(R) G r a p e f r u i t  D r i n k  - 

DAY 3 TOTAL 2722 ( 2 6 8 3 )  

ONE SNACK PACK PER CREW MEMBER (R) 
( R) 
( R) 

P 
119 
98 

161 
253 
83 
83 

( 7 9 7 )  

-- 

- 

C h o c .  Pudding 307 
Peaches 98 
Salmon Salad 246 

641 
- 

-more- 
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MEDICAL CHECKS 

A t  least one medical check a day w i l l  be made by each 

c r e w  member. Performed over a convenient ground s t a t i o n ,  

a check w i l l  cons i s t  o f :  Oral temperature,  blood p res su re  

measurement, food and water in take  eva lua t ion .  

BODY WASTE DISPOSAL 

Sol id  Wastes -- P l a s t i c  bag w i t h  adhesive l i p  t o  provide 

secure  attachment t o  body. Contains germicide which prevents  

formation of bac te r i a  and gas .  Adhesive l i p  a l s o  used t o  form 

s e a l  f o r  bag a f t e r  use and bag i s  stowed i n  empty food conta iner  

and brought back f o r  ana lys i s .  

U r i n e  -- Excreted i n t o  f i t t e d  r ecep tac l e  connected by 

hose t o  e i t h e r  a c o l l e c t i o n  device or  overboard dump. 

-more- 
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V. MANNED SPACE FLIGHT TRACKING NETWORK 
G E M I N I  8 MISSION REQUIREMENTS 

NASA operates t h e  Manned Space F l i g h t  Tracking N e t w o r k  

by using i ts  own f ac i l i t i e s  and those  of t h e  Department of 

Defense for  mission information and con t ro l .  

For Gemini 8 t h e  network w i l l  provide f l i g h t  c o n t r o l l e r s :  

(1) Continuous t r ack ing ,  command and te lemet ry  d a t a  from 

launch through o r b i t a l  i n s e r t i o n  of t h e  Agena Target  V e h i c l e  

and the Gemini spacecraft. 

(2) V e r i f i c a t i o n  of the proper operat ion of the systems 

onboard the Gemini and Agena t a r g e t .  

The network a lso w i l l  update v f a  the con t ro l  center,  

the spacec ra f t  computer t o  provide ephemeris (computed space 

p o s i t i o n )  and r e e n t r y  d isp lays  f o r  the a s t ronau t s .  

Immediate computing support  w i l l  be provided f r o m  launch 

through impact by t h e  Real-The Computer Complex (RTCC) a t  t h e  

Manned Spacecraft Center. During powered f l i g h t ,  t h e  RTCC will 

r ece ive  launch t r a j e c t o r y  da t a  from Bermuda and A i r  Force 

Eas te rn  T e s t  Range (AFETR) r ada r s  v i a  t h e  Cape Kennedy CDC-3600 

computing complex. 

-more- 
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TRACKING 

The Gemini mission w i l l  r e q u i r e  sepa ra t e  t r ack ing  of 

four  space vehicles:  t h e  Gemini s p a c e c r a f t ,  t h e  Agena 

Target Vehicle (ATV) ,  T i tan  I1 which i s  t h e  Gemini Launch 

Vehicle (GLV) , and a s  requi red ,  t h e  A t l a s  Booster called 

SLV-3. The Gemini Target Vehicle w i l l  c a r r y  one C-band 

and one S-band beacon. Skin t r ack ing  (radar s i g n a l  bounce) 

of t he  spacec ra f t ,  Agena t a r g e t  veh ic l e ,  and G e m i n i  launch 

vehic le  throughout o r b i t a l  l i f e t i m e  is a mission requirement. 

The MSFN Wallops S t a t i o n  (WLP) Space Range Radar (SPANDAR) 

and var ious f ac i l i t i e s  of t h e  North American A i r  Defense 

Command (NORAD) w i l l  be used f o r  t h i s  mission. However, 

NORAD w i l l  not t r a c k  during t h e  rendezvous phase. 

For G e m i n i  8, var ious combinations of spacec ra f t  t rack ing  

assignments w i l l  be c a r r i e d  out  according t o  ind iv idua l  s t a -  

t i o n  capab i l i t y .  Some s i tes  have radar  systems capable of 

providing space pos i t i on  information on both t h e  G e m i n i  and 

Agena vehic les  simultaneously through t h e i r  Ver lo r t  (S-band) 

and FPS-16 (C-band) antennas.  Data t ransmission l i n k s ,  however, 

have only a s ing le  system c a p a b i l i t y ,  t h e r e f o r e ,  p r i o r i t y  

w i l l  be e s t ab l i shed  by t h e  Mission Direc tor  or F l i g h t  Dynamics 

Off icer  according t o  t h e i r  needs. 

-more - 
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A f t e r  T i t a n  I1 launch, t h e  spacecraft w i l l  be t h e  prime 

t a r g e t  f o r  C-band t racking .  

Manned Space F l i q h t  Trackinq Network Conf iqu ra t ion  

C a p e  Kennedy Grand Canary I s l and  

M e r r i t t  I s l a n d  P t .  Arguello,  California 

P a t r i c k  AFB White Sands, N. M 

Grand Bahama I s l and  Kauai, H a w a i i  

Ascension I s l and  USNS Rose Knot 

Antigua I s l and  USNS Coastal Sent ry  

Bermuda I s l and ,  BWI USNS Range Tracker 

Canton I s l and  

P r e t o r i a ,  South A f r i c a  Grand Turk I s l and  

Kano, Nigeria  Tannanar ive , Malagasy 

Carnarvon, A u s t r a l i a  Eglin,  Fla.  

Corpus C h r i s t i ,  Texas 

S t a t i o n s  Capable of C-Band Trackinq are: 

M e r r i t t  I s l and  White Sands, N. M. 

P a t r i c k  AFB USNS Range Tracker 

Grand Bahama Is land  Eglin,  Fla .  

Antigua I s l and  Grand Turk I s l and  

Ascension I s l and  Grand Canary I s l and  

Carnarvon, A u s t r a l i a  Pt.  Arguello,  C a l i f .  

Bermuda I s l and ,  BWI Kauai ,  H a w a i i  

P r e t o r i a ,  South A f r i c a  

-more - 
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S t a t i o n s  Capable of S-Band Trackinq are: 

Cape Kennedy Carnarvon, A u s t r a l i a  

Bermuda I s l and ,  BWI Kauai, H a w a i i  

Grand Canary I s land  Guaymas, Mexico 

P t .  Arguello, C a l i f  . Corpus C h r i s t i ,  Texas 

S t a t i o n s  Capable of Skin (radar  s i q n a l  bounce) Trackinq the 

Gemini Launch Vehicle, Spacecraft, and t h e  Agena T a r q e t  

Vehicle a re :  

M e r  r it t I s 1 and Carnarvon, A u s t r a l i a  

P a t r i c k  AFB White Sands, N. M. 

Grand Bahama Is land  

Antigua Is land Egl in ,  F l a .  

Ascension Is land  Grand Turk I s land  

S k i n  t r ack ing  procedures w i l l  be used as needed as 

mission p r i o r i t i e s  permit,  

Other Computer Support 

The Goddard Space F l i g h t  Center realt ime computing sup- 

p o r t  for Gemini 8 includes the processing of realtime t r ack ing  

information obtained f r o m  t h e  Ti tan  I1 and Agena systems be- 

ginning w i t h  mission s imulat ions through Gemini spacec ra f t  

recovery and Agena l i f e t i m e .  

-more - 
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Goddard's computer a lso w i l l  c e r t i fy  theworldwide net- 

work's readiness t o  support G e m i n i  8 through a system-by- 

system, station-by-station, computer-programmed checkout 

method called CADFISS tests, CADFISS (Computation and Data 

Flow Integrated Subsystem) checkout of network f a c i l i t i e s  

a l so  w i l l  be performed byGoddard during postlaunch periods 

when the spacecraft are not electronically "visible" by some 

stat ions and continue un t i l  the vehicles a re  again within ac- 

quis i t ion range. 

Control of the e n t i r e  Gemini 8 mission w i l l  be exercised 

by the Mission Control Center  i n  Houston, Texas. As it did 

on the G e m i n i  7/6 missions, Houston's Realtime Complex w i l l  

serve as  the computer center. 

G e m i n i  Spacecraft 

The spacecraft has two tracking beacons. The model ACF* 

beacon (spacecraft) w i l l  be installed i n  the  reentry module 

and the DPN-66* model beacon (adapter) i n  the adapte'r package. 

The ACF beacon w i l l  be prime for launch, insertion, 

and r e e n t r y  phase, using the DPN-66 a s  a backup for these 

periods. 

-more - 
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AGENA TARGET VEHICLE 

The Agena Target Vehicle w i l l  conta in  one C-band and 

one S-band beacon. The C-band beacon w i l l  be a modified 

DPN-66.  Each beacon w i l l  use one l i n e a r l y  po la r i zed  an- 

tenna. The C-band beacon w i l l  be prime fo r  Agena Target 

Vehicle p r i o r  t o  the  Gemini launch. The G e m i n i  spacec ra f t  

w i l l  be the prime t a r g e t  fo r  C-band t racking  following 

launch. 

ACQUIS I T  ION SYSTEMS 

S i t e s  w i t h  spacecraf t  a i d  systems capable of t racking  t h e  

Agena and G e m i n i  spacecraf t  simultaneously w i l l  provide r ad io  

frequency (RF) inputs  and poin t ing  d a t a  t o  t h e i r  a s soc ia t ed  

te lemetry r ece ive r s  and s t e e r a b l e  antennas.  S i t e s  which do not 

have simultaneous-tracking c a p a b i l i t y  w i l l  t r a c k  the  Gemini 

-more - 
~ 
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s p a c e c r a f t  only. A l l  s t a t i o n s  w i l l  t r a c k  t h e  Agena Target 

Grand Canary Island; Carnarvon, Austral ia :  Hawaii: and 

the t w o  ships, USNS Coastal Sentry and USNS R o s e  Knot! are 

DCS equipped and manned by f l i g h t  c o n t r o l l e r s  who w i l l  i n i t i a t e  

a l l  upl ink  data command t ransmissions.  

-more - 

V e h i c l e  u n t i l  orbital  i n s e r t i o n  of the Gemini spacec ra f t .  

MISSION MESSAGE FtEQ UIREMENTS 

Low speed te lemet ry  d a t a  (on-si te  teletype summaries) 

from f l i g h t  c o n t r o l l e r  manned s t a t i o n s  w i l l  be s e n t  t o t h e  

Houston Mission Control  Center. 

Bermuda and Corpus Christi t r ansmi t  Gemini spacec ra f t  

or Agena Target  Vehicle PCM te lemet ry  v i a  high-speed d i g i t a l  

d a t a  t o  Houston Mission Control Center i n  computer format. 

MCC-K/TEL 111, Grand Bahama Is land ,  Grand Turk I s l and ,  and 

Antigua w i l l  reldote Gemini spacecraft and Agena wide-band d a t a  

t o  the Houston Mission Control Center i n  the same manner& 

SPACECRAFT COMMAND SYSTEM 

The prime ground system i n  e f f e c t i n g  rendezvous is t h e  

D i g i t a l  Command System (DCS) located a t  key s t a t i o n s  through- 

out  the worldwide network. Command c o n t r o l  of t h e  mission 

from launch through recovery w i l l  as always be provided by 

t h e  P l i g h t  Director a t  Houston Mission Control  Center.  

imum cormnand coverage is  requi red  throughout t h e  mission. 

Max- 
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Followirig a s t ronau t  recovery,  f u r t h e r  commands w i l l  be 

required for the Agena Target Vehicle. Network D i g i t a l  Command 

System support  w i l l  be continued throughout t h e  Agena Target  

Vehicle b a t t e r y  l i f e t i m e .  

The Texas, Cape Kennedy, Grand Bahama, Grand Turk, Antigua, 

and Bermuda s i t e s  w i l l  no t  be manned by f l i g h t  c o n t r o l l e r s .  

A l l  uplink d a t a  command t ransmiss ions  through these s i tes  w i l l  

be remoted i n  r e a l  t i m e  f r o m  Houston Mission Control  Center.  

I n  add i t ion  t o  real-time commands and on-board clock up- 

d a t e  commands, t he  fol lowing d i g i t a l  i n s t r u c t i o n s  may be sent :  

a .  Gemini spacec ra f t  b. Agena Target  Vehicle 

1. P r e r e t r o  wi th  maneuver 1. Maneuver 
2. P r e r e t r o  without maneuver 2. Ephemeris 
3 .  O r b i t a l  navigat ion 3 .  Engine burn t i m e  
4. Maneuver 
5. Rendezvous 
6. Accelerometer error 

co r rec t ions  

SPACECRAFT COMMUNICATIONS 

A l l  MSFN s t a t i o n s  having both HF and UHF spacec ra f t  com- 

munications can be con t ro l l ed  e i t h e r  by the s t a t i o n  or  by re- 

mote (tone) keying from Houston Mission Control  Center and 

Goddard. 

-more - 
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The following sites are not  scheduled t o  have a command 

communicator (Cap Cam) and w i l l  be remoted t o  Houston Mission 

Control  Center: 

C a p e  Kennedy, Grand Bahama I s land;  Tananarive, Malagasy 

R e p u b l i c ;  Kano, Nigeria;  Bermuda; Grand Turk I s land;  

P t .  Arguello,  Cal i forn ia ;  Antigua I s land;  Ascension 

Is land;  Canton Is land;  USNS Range Tracker, and t h e  voice 

r e l a y  aircraft. 

SPACECRAFT SYSTEMS SUPPORT 

The &mini spacecraft comunica t ions  system (antennas, 

beacons, voice communications, t e lemet ry  t r a n s m i t t e r s ,  re- 

covery l i g h t ,  and d i g i t a l  command system) allows rada r  track- 

ing  of the spacec ra f t ,  two-way voice communications between 

the ground and t h e  spacecraft and from as t ronau t  t o  as t ronaut :  

ground command of the spacec ra f t ,  ins t rumentat ion systems 

data t ransmission,  and postlanding and recovery data t r ans -  

mission, 

spacecraft is provided by these  systems. 

The sole link be tween  the ground and the Gemini 

The Agena Target  Vehicle communications system (antennas,  

beacons, t e lemet ry  transmitters, and d i g i t a l  command system) 

allows radar t r ack ing  of the  vehic le  f r o m  both the ground and 

-more- 
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t h e  Gemini spacec ra f t .  

command t o  the Agena a l s o  are accomplished through t h i s  sytem. 

Ground s t a t i o n  and Gemini s p a c e c r a f t  
a 

Agena Target Vehicle On-Board 
Systems supported by Network 
S t a t i o n s  

Table #1 

Telemetry (Real Time)  
Te leme t ry  (Dump) 
L-Band Transponder 
S-Band Transponder 
C-Band Transponder 
Command Receiver 

(Range Sa fe ty )  
Command Receiver 

(Command Control)  

Gemini Spacecraf t  On-Board 
Systems Supported by Network 
S t a t i o n s  

Table #2 

Reentry Module UHF (voice)  xmit-Rcv 
Reentry Module HE' (voice)xmit-Rcv 
Reentry Module Telemetry ( R e a l  T ime)  
Reentry Module Telemetry (Dump) 
Reentry Module Telemetry (Backup) 
Adapter Package L-Band Radar  

Reentry Module C-Band Transponder 

Adapter Package C-Band Transponder 
Adapter Package Acquis i t ion  A i d  

Adapter Package D i g i t a l  Command 

Reentry Module UHF Recovery Beacon 

Beacon 

System 

GROUND COMMUNICATIONS 

The NASA Communications network (NASCOM) used f o r  Gemini 7/6 

w i l l  be used  f o r  Gemini 8. Shore s t a t i o n s  f o r  USNS Rose Knot 

and USNS Coastal  Sent ry  Ship support  w i l l  be based upon t h e  

mission-designated s h i p  p o s i t i o n s  and predic ted  HF r a d i o  propa- 

ga t ion  condi t ions.  

- m o r e -  
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- NETWORK RESPONSIBILITY 

Manned Spacecraft Center (MSCL. The MSC has the o v e r a l l  

management r e s p o n s i b i l i t y  of t he  Gemini program. The d i r e c t i o n  

and mission c o n t r o l  of t h e  N e t w r k  h m e d i a t e l y  preceding and 

during a mission s imula t ion  or an a c t u a l  mission is responsi- 

b i l i t y  of t h e  MSC. 

Goddard Space F l i q h t  Center. The NASA O f f i c e  of Tracking 

and D a t a  Acquis i t ion  has  cen t r a l i zed  t h e  r e s p o n s i b i l i t y  for 

t h e  planning, implementation, and t e c h n i c a l  opera t ions  of 

manned space f l i g h t  t r ack ing  and d a t a  a c q u i s i t i o n  a t  the 

Goddard Space P l i g h t  Center. Technical opera t ion  is defined 

as t h e  opera t ion ,  maintenance, modif icat ion,  and augmentation 

of t r a c k i n g  and d a t a  acqu i s i t i on  f a c i l i t i e s  t o  func t ion  a s  an 

ins t rumenta t ion  network i n  response t o  mission requirements.  

About 370 persons d i r e c t l y  support  t h e  network a t  Goddard; 

con t r ac to r  personnel  b r i n g  the to t a l  network level t o  some 

1500. 

Department of Supply, Aus t r a l i a .  The Department of Supply, 

Commonwealth of A u s t r a l i a ,  i s  respons ib le  f o r  the maintenance 

and opera t ion  of the NASA s t a t i o n  a t  Carnarvon, Aus t r a l i a .  

Cont rac tua l  arrangements and agreements d e f i n e  t h i s  cooperative 

effort .  

-more- 
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Departmknt of Defense (DOD). The DOD i s  respons ib le  f o r  

.- 
the maintenance and ope ra t iona l  c o n t r o l  of those DOD assets 

and f a c i l i t i e s  requi red  t o  support  Project Gemini. These in- 

c lude network s t a t i o n s  a t  the Eas te rn  T e s t  Range, Western T e s t  

Range, White Sands Missile Range, t h e  A i r  Proving Ground Center ,  

and t h e  t r ack ing  and te lemet ry  sh ips .  

-more- 
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NETWORK CONFIGURATION 
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V I  ABORT AND RECOVERY 

CREW SAFETY 
r 

Every Gemini system a f f e c t i n g  c r e w  safety has a redun- 

dan t  (backup) f ea tu re .  The Malfunction Detect ion System 

aboard t h e  launch veh ic l e  monitors subsystem performance 

and warns the crew of a p o t e n t i a l l y  catastrophic malfunction 

i n  time f o r  escape. 

There are three modes of escape: 

MODE I Ejec t ion  seats, and personal  parachutes ,  
used a t  ground l e v e l  and during first 
50 seconds of powered f l i g h t ,  or during 
descent  a f t e r  reent ry .  

MODE I1 (Delayed) Retrorockets used between 50 and 100 
seconds, a l lowing crew t o  s a l v o  f i r e  
a l l  four  s o l i d  r e t ro rocke t s  f i v e  seconds 
a f te r  engine shutdown i s  commanded. 

MODE I11 N o r m a l  separa t ion  f r o m  launch vehic le ,  
using OAMS thrusters, then making normal 
r een t ry ,  using computer. 

Except for M o d e  I, spacecraft separates f r o m  Gemini Launch 

Vehicle, t u rns  blunt-end forward, then completes r e e n t r y  and 

landing w i t h  c r e w  aboard. 

Surv iva l  packaqe 

Survival  gear, mounted on each e j e c t i o n  seat and a t tached  

t o  the a s t r o n a u t ' s  parachute harnesses  by nylon l i n e ,  weighs 

23 pounds. 

-more- 



t Each a s t r o n a u t  has: 

3.5 pounds of d r ink ing  w a t e r .  

Machete . 
One-man l i fe  raft ,  5% by 3 feet, w i t h  CO bottle for in- 

2 

f l a t i o n ,  sea anchor, dye markers, nylon sun bonnet. 

Su rv iva l  l ight  (strobe), w i t h  f l a s h l i g h t ,  s i g n a l  m i r r o r ,  

coqass,  sewing k i t ,  14 feet of nylon l i n e ,  c o t t o n  balls and 

striker, halazone tablets, a wh i s t l e ,  and batteries for p o w e r .  

Su rv iva l  radio, wi th  homing  beacon and voice recept ion .  

Sunglasses.  

D e s a l t e r  k i t ,  w i t h  brickettes enough t o  d e s a l t  e i g h t  p i n t s  

of s e a w a t e r .  

M e d i c a l  k i t ,  conta in ing  s t imulant ,  pa in ,  motion s i ckness  

and antibiotic tablets and a s p i r i n ,  p l u s  i n j e c t o r s  for p a i n  

and motion s ickness .  

PLANNED AND CONTINGENCY IANDING AREAS 

There are two types of landing areas for Gemini 8 ,  planned 

and contingency. Planned a r e a s  are those w h e r e  recovery forces 

are pre-posit ioned to  recover spacecraft and crew w i t h i n  a short 

time, A l l  other areas under the orbital  track are contingency 

areas, r e q u i r i n g  special search and rescue  techniques and a 

longer  recovery period , 

-more- 
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50,OOO FEET 

21,000 FEET 

10,600 FEET 

9&00 FEET 

6,700 FEET 

I , 500 FEET 

SEA LEML 

GEMINI PARACHUTE LANDING SEQUENCE 

- \  - HIGH ALTITUDE 
DROGUE CHUTE 
DEPLOYED 

OPENCABIN VENT 
VALVE 

- 
- PILOT PARACHUTE 

DEPLOYED 

TWO - POINT 
SUS PE N 5 I ON 

- 

CABIN WATER - 
A SEAL CLOSED 

- 2 Q L  TOUCHDOWN - 
JETTISON CHUTE 
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Planned Landihq A r e a s  

PRIMARY Landing i n  the W e s t  A t l a n t i c  (45-1) 
where the primary recovery v e s s e l ,  
a n  a i rc raf t  carrier,  is pre-posi t ioned.  

SECONDARY Landing i n  Eas t  A t l a n t i c ,  W e s t  P a c i f i c  
and Mid-Pacific areas where ships are 
deployed. 

LAUNCH SITE Landing i n  the even t  of off-the-pad 
abort o r  abort du r ing  early phase of 
f l i g h t ,  i nc ludes  a n  area about  47 
m i l e s  seaward f r o m  Cape Kennedy, 
335 m i l e s  t o w a r d  Banana River  f r o m  
C o m p l e x  19. 

LAUNCH ABORT Landing i n  the event  of abort du r ing  
powered f l i g h t ,  extending f r o m  47 
m i l e s  a t  sea f r o m  Cape Kennedy t o  w e s t  
coast of A f r i c a  . 

Contingency Landinq A r e a s  

A l l  the area beneath the spacecraft's ground track except 

those designated Planned Landing A r e a s  are  Contingency Landing 

A r e a s ,  r equ i r ing  a i rc raf t  and pararescue  support  for  recovery 

wi th in  a pe r iod  of 18 hours  f r o m  splashdown. 

Recovery forces w i l l  be provided by the mi l i t a ry  s e r v i c e s ,  

and during mission t i m e  w i l l  be under the o p e r a t i o n a l  c o n t r o l  

of the Department of Defense Manager for Manned Space F l i g h t  

Support Operations . 
-more- 
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* VfI. SPACECRAFT AND LAUNCH VEZ31CLES 

G m I N I  SPACBCRAFT 

The Gemini spacecraft i s  conical, 

10 feet  i n  diameter a t  its base and 39 

18 feet, 5 inches long, 

inches i n  diameter a t  

the top. 

t h e  adapter sec t ion .  

Its two major sec t ions  are the r e e n t r y  module and 

Reentry Module 

The r e e n t r y  module is 11 feet high and 7% feet i n  diameter 

a t  its base. It has three main sec t ions :  (1) rendezvous and 

recovery (R&R) , (2 )  r e e n t r y  c o n t r o l  ( X S )  , and (3) cabin.  

Rendezvous and recovery sec t ion  i s  the forward (small) end 

of t h e  spacec ra f t ,  containing drogue, p i lot  and main parachutes  

and radar, 

Reentry c o n t r o l  section between R&R and cabin  s e c t i o n s  con- 

t a i n s  f u e l  and ox id ize r  tanks,  valves,  tub ing  and two r i n g s  of 

eight a t t i t u d e  c o n t r o l  t h r u s t e r s  each for c o n t r o l  dur ing  r een t ry .  

A parachute  adapter  assembly is  included for main parachute  

attachment.  

Cabin s e c t i o n  between RcS and adapter s e c t i o n ,  houses the 

crew seated side-by-side, t h e i r  instruments  and con t ro l s .  Above 

each seat is a hatch. C r e w  compartment is pressur ized  t i t an ium 

hul l  . Equipment no t  r equ i r ing  p res su r i zed  environment is  located 

-more- 
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between pressure  h u l l  and o u t e r  beryl l ium s h e l l  which is  

corrugated and shingled t o  provide aerodynamic and hea t  

p ro t ec t ion .  Dish-shaped hea t  s h i e l d  forms t h e  l a rge  end of 

cabin sec t ion .  

Adapter S e c t i o n  

The adapter  is  7% f e e t  high and 10 f e e t  i n  diameter a t  

i ts  base,  containing re t rograde  and equipment sections. 

Retrograde sec t ion  conta ins  four  s o l i d  r e t rog rade  rocke ts  

and p a r t  of t h e  r a d i a t o r  f o r  t h e  cool ing system. 

Equipment section conta ins  f u e l  cells  f o r  electrical  power, 

f u e l  f o r  t he  o r b i t  a t t i t u d e  and maneuver system ( O A M S ) ,  primary 

oxygen for  t he  environmental c o n t r o l  system (ECS) , cryogenic 

oxygen and hydrogen f o r  fue l  c e l l  system. It a l s o  s e r v e s  as a 

r a d i a t o r  f o r  t h e  cool ing system, a l s o  contained i n  t he  equipment 

s ec t ion .  

- NOTE: The equipment s ec t ion  is j e t t i s o n e d  immediately be- 

f o r e  r e t ro rocke t s  a r e  f i r e d  f o r  r een t ry .  The r e t r o g r a d e  s e c t i o n  

i s  j e t t i s o n e d  a f t e r  r e t r o s  are f i r e d .  

ELECTRICAL POWER SYSTEM 

G e m i n i  8 w i l l  c a r r y  two f u e l  cel ls  f o r  t h e  primary power 

supply during launch and o r b i t .  The ce l l s  c o n s i s t  of t h r e e  

s t acks  of 32 ind iv idua l  cells. Cryogenic l i q u i d  oxygen and 

hydrogen a r e  used a s  r e a c t a n t s  t o  produce e l e c t r i c a l  energy 

-more- 
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by the process  of electrolysis w h i c h  combines hydrogen and 

oxygen i n  a c o n t r o l l e d  reaction t o  produce w a t e r  as a by-preduct. 

Four 45 amphour batteries w i l l  also be carried i n  t h e  

spacecraft t o  i n s u r e  a continuous power supply during r e e n t r y  

and landing. 

i n  conjunct ion w i t h  the f u e l  cells. 

They w i l l  also be used during prelaunch and launch, 

Three 1 5  ampfiour s q u i b  batteries w i l l  be used i n  t h e  

r e e n t r y  s e c t i o n  f o r  a l l  squib-actuated pyrotechnic  sepa ra t ing  

dur ing  the mission. 

PROPELIANT 

Total U s e a b l e  -- 678.6 pounds 

Mission P rope l l an t  budget w i th  No D i s p e r s i o n s  -- 534,.25 pounds 

RENDEZVOUS RADAR 

Purpose -- Enables c r e w  t o  measure zange, range rate, and 

bearing a n g l e  t o  Agena. Suppl ies  d a t a  t o  I n e r t i a l  Guidance 

System computer so crew can determine maneuvers necessary f o r  

rendezvous. 

Operation -- Transponder on A g e n a  r ece ives  radar impulses 

and r e t u r n s  them t o  spacec ra f t  a t  a specific frequency and p u l s e  

width. Radar accep t s  on ly  s igna l s  processed by transponder.  

Location -- s m a l l  end of spacecraft on forward face of 

rendezvous and recovery sec t ion .  

-more- 
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S i z e  -- less than two cubic feet. 

Weight -- less than  70  pounds, 

Power Requirement -- less than 80 w a t t s .  

STATUS CHARGE DEVICE 

Experiments on G e m i n i  4 and 5 ind ica ted  t h e r e  is no 

problem of a s t a t i c  charge between the spacecraft and the 

Agena dur ing  docking, b u t  these experiments cannot be considered 

conclus ive  , Therefore, three protruding f lexible  copper f i n g e r s  

are i n s t a l l e d  on the A g e n a  docking cone t o  make first c o n t a c t  

w i t h  the spacecra-ft, 

i n  the Agena and dissipated a t  a c o n t r o l l e d  rate. 

Any charge w i l l  be carried t o  a ground 

-more- 
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G E N I N I  LAUNCH VEHICLE 

The G e m i n i  Launch Vehicle (GLV-8) i s  a modified U.S. A i r  

Force Ti tan I1 in te rcon t inen ta l  b a l l i s t i c  m i s s i l e  cons i s t ing  

of two s tages ,  i d e n t i c a l  t o  t h e  launch veh ic l e s  used i n  previous 

G e m i n i  f l i g h t s .  

HEIGHT 

DIAMETER 

THRUST 

FUEL 

OXIDIZER 

FIRST STAGE 
63 feet 

SECOND STAGE 
27 f e e t  

10 f e e t  10 feet  

430,000 pounds 100,000 pounds 
(two engines)  (one engine) 

50-50 blend of monomethyl hydrazine 
and unsymmetrical-dimethyl hydrazine 

Nitrogen t e t r o x i d e  
(Fuel i n  hypergol ic ,  i g n i t e s  spontan- 
eously upon con tac t  wi th  ox id ize r . )  

Overal l  he igh t  of  launch vehic le  and spacec ra f t  i s  109 feet .  

Combined weight is about 340,000 pounds. 

Modif icat ions to  T i t an  I1 f o r  use  as t h e  G e m i n i  Launch 

Vehicle i n c l u d e :  (NOTE: GLV 8 same as  GLV 1 through 5) 

1. Malfunction de tec t ion  system added t o  detect and t r a n s -  

m i t  booster  performance information t o  t h e  c r e w .  

2. Back-up f l i g h t  con t ro l  system added t o  provide a 

secondary system if primary system f a i l s .  

3 .  Radio guidance subs t i t u t ed  f o r  i n e r t i a l  guidance. 

4.  Retro and v e r n i e r  rocke ts  de l e t ed .  

5. N e w  second s t age  equipment t r u s s  added. 

-more- 
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6, New second stage forward o x i d i z e r  s k i r t  assembly added, 

7 ,  Trajectory tracking requirements s i m p l i f i e d .  

8 ,  Electrical hydraul ic  and instrument systems modif ied ,  

Gemini Launch V e h i c l e  program management for NASA is undef 

the d i r e c t i o n  of the Space Systems D i v i s i o n  of the A i r  Force 

System command 

-more- 
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AGENA TARGET VEHICLE 

r 

. 
The Agena target  vehic le  for  G e m i n i  8 i s  a modif icat ion 

of the U . S .  A i r  Force Agena D upper stage,  s i m i l a r  t o  the  

space vehic les  which helped propel  Ranger and Mariner space- 

c r a f t  t o  the Moon and p l ane t s .  

It a c t s  as a sepa ra t e  stage o f  the A t l a s / A g e n a  launch 

veh ic l e ,  p lac ing  i tself  i n t o  o r b i t  w i t h  i t s  main propuls ion,  

and can be maneuvered either by ground c o n t r o l  or the Gemini 8 

c r e w ,  using t w o  propuls ion systems. 

HEIGHT ( l i f t o f f )  36.3 f e e t  Including shroud 

LENGTH ( o r b i t )  26 f e e t  Minus shroud and 
adapter  

DIAMETER 5 f e e t  

WEIGHT 7,000 pounds I n  o r b i t ,  fue led  

THRUST 

FUEL 

OXIDIZER 

16,000 pounds Primary Propulsion 
400 pounds Secondary Engines, Unit  I1 

32 pounds Secondary Engines, Unit I 
UDMH (Unsymmetrical Dimethyl Hydrazine) 

IRFNA ( I n h i b i t e d  R e d  Fuming N i t r i c  A c i d )  
i n  primary propuls ion system: MON (Mixed 
Oxides of Nitrogen) i n  secondary propul- 
s ion  system 

COMBUSTION IRFNA and UDMH are hypergol ic ,  i g n i t e  
on con tac t  

Primary and secondary propulsion systems are r e s t a r t a b l e .  

Main engine p l aces  Agena i n t o  o r b i t  and is used f o r  large 

o rb i t a l  changes. Secondary system, t w o  200-pound-thrust, 

-more - 
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. af t - f i r ing engines, a re  for small velocity changes. Two 16-pound- 

thrust ,  aft-fir ing thrusters  a re  for  ullage orientation and 

vernier adjustments. Attitude control ( ro l l ,  p i t&,  yaw) is 

accomplished by six nitrogen jets mounted on Agena a f t  end. 

Modifications t o  Agena for  u s e  as Gemini rendezvous 

spacecraft include : 

1. Docking col lar  and equipment to  permit mechanical con- 

nection with G e m i n i  during f l ight .  

2.  

3 ,  Displays and instrumentation, plus strobe l igh ts  for 

Radar transponder compatible with-Gemini radar. 

visually locating and inspecting Agena before docking. 

4.  

5 .  

Secondary propulsion system for small orb i ta l  changes. 

Auxiliary equipment rack for  special rendezvous equip- 

ment and telemetry. 

6. Command control equipment t o  allow control by G e m i n i  8 

crew or  ground controllers. 

7 .  Multi-restartable engine to  provide in-orbit maneuver 

capability. 

Agena program management for NASA is under the direction of 

the Space Systems Division of the A i r  Force Systems Command. 

-more- 
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ATLAS LAUNCH VMICLE 

The A t l a s  Standard Launch V e h i c l e  (SLV-3) is a refinement 

of t h e  modified U.S. A i r  Force A t l a s  i n t e r c o n t i n e n t a l  ba l l i s t ic  

m i s s i l e ,  similar t o  the launch v e h i c l e  w h i c h  placed P r o j e c t  

Mercury Astronauts i n t o  orb i t .  

A t l a s  is a one-and-a-half stage vehic le ,  i g n i t i n g  a l l  

three main engines on the pad, then dropping off  the outboard 

booster engines  a t  s tag ing ,  allowing the s i n g l e  s u s t a i n e r  

engine t o  cont inue t h r u s t i n g  a t  a l t i t u d e ,  a ided  by two small 

ve rn ie r  engines. 

HEIGHT 66 Fee t  

16 Feet 
10 F e e t  
5 Fee t ,  10 inches 

WEIGHT 260,000 pounds 

THRUST 

FUEL 

OXIDIZER 

390,000 pounds 
330,000 pounds 

57,000 pounds 

Balance 

Minus Agena Payload 

Lower Booster Sec t ion  
Tank Sec t ions  
Tapered Uppex End 

Fu l ly  fue led ,  minus 
Agena payload 

Total  a t  l i f t o f f  
Two booster (ou te r  
engines) 

One Sus ta ine r  ( cen te r )  
engine 
Two s m a l l  ve rn i e r  
engines for  t r a j e c t o r y  
dnd f i n a l  v e l o c i t y  
c o n t r o l  

Re-1, a hydrocarbon resembling kerosene 

Liquid oxmen a t  -297 degrees F. 

-more- 
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Unlike T i t a n ' s  hypergol ic ,  spontaneous 
i g n i t i o n ,  A t l a s  combustion is achieved 
by forc ing  p r o p e l l a n t s  to  chambers 
under pressure ,  burning them i n  gas 
genera tors  which d r i v e  propellant pump 
tu rb ines  . 

Modif icat ions t o  the A t l a s  Standard Launch V e h i c l e  f o r  

t h e  G e m i n i  8 mission include: 

1. Specia l  a u t o p i l o t  system for  rendezvous mission. 

2. Improved p rope l l an t  u t i l i z a t i o n  system t o  a s s u r e  

simultaneous dsp le t ion  of both f u e l  ox id i ze r s .  

3. Increased th ickness  of A t l a s  s t r u c t u r e  for support  of 

Agena upper s tage .  

4.  Simplified pneumatic system. 

5. Retrorockets  moved f rau  e x t e r i o r  equipment pods to  

upper i n t e r s t a g e  adapter  sec t ion .  

6. Uprated MA-5 propulsion system (used on  later Mercury 

f 1 ights . ) 
7.  Modular te lemet ry  k i t  tai lored for each m i s s i o n .  

A t l a s  Standard Launch V e h i c l e  program management f o r  NASA 

is under t h e  d i r e c t i o n  of the Space Systems Divis ion of t h e  A i r  

Force Systems Command. 

-more - 
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V I I I .  HISTORY AND CONTRACTORS 

CREW BIOGRAPHIES 

, 

N e i l  A .  A r m s t r o n g ,  G e m i n i  8 command p i l o t  

BORN: Wapakoneta, O h i o ,  A u g u s t  5, 1930. 

EDUCATION: B a c h e l o r  of Science degree i n  A e r o n a u t i c a l  E n g i n e e r i n g  
from Purdue U n i v e r s i t y .  

MARITAL STATUS: Married f o r m e r  J a n e t  Shearon of Evans ton ,  
I l l i n o i s .  

CHILDREN: E r i c ,  June 30, 1957; Mark, A p r i l  8 ,  1963. 

EXPERIENCE: A r m s t r o n g  w a s  a n a v a l  av i a to r  f r o m  1949 t o  1952 
and  f l e w  78 combat m i s s i o n s  dur ing  the K o r e a n  a c t i o n .  

H e  joined N A S A ' s  L e w i s  R e s e a r c h  C e n t e r  i n  1955 
( t h e n  NACA L e w i s  F l igh t  P ropu l s ion  L a b o r a t o r y )  
and  la te r  t ransferred t o  the NASA H i g h  Speed F l i g h t  
S t a t i o n  a t  E d w a r d s  AFB, C a l i f o r n i a ,  a s  a n  aero- 
n a u t i c a l  research p i l o t  fo r  NACA and NASA. A s  
a n  aeronautical  research p i l o t ,  he w a s  a n  X-15 
project  p i l o t ,  f l y i n g  t h a t  a i rc raf t  t o  over  
200,000 feet a n d  approximately 4,000 m p h .  O t h e r  
f l i g h t  t e s t  w o r k  included p i l o t i n g  the  X-1 rocket 
a i rp lane ,  the  F-100, F-101, F - 1 0 2 ,  F 5 D ,  B-47,  and 
paraglider. 

H e  has logged m o r e  t han  3,400 hours f l y i n g  t i m e ,  
i nc lud ing  1,900 hours i n  j e t  a i r c r a f t .  

CURRENT ASSIGNMENT: A r m s t r o n g  w a s  selected as  a n  a s t r o n a u t  by 
NASA i n  September 1962. I n  a d d i t i o n  t o  pa r t i c ipa t ing  i n  a l l  
phases of the a s t r o n a u t  t r a i n i n g  p r o g r a m ,  he served a s  command 
p i l o t  of the backup c r e w  for  the G e m i n i  5 f l i g h t .  

-more - 
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i n  ae ronau t i c s  and a s t r o n a u t i c s  f r o m  Massachusetts 

b 

David R, S c o t t ,  Gemini 8 p i l o t  

BORN: San Antonio, Texas, June 6, 1932. 

I MARITAL STATUS: Married t o  the  former Ann Lurton O t t  of 
~ San Antonio, Texas. 

CHILDREN: Tracy L., March 2 5 ,  1961; Douglas W . ,  October 8, 1963. 

I EXPERIENCE: Scott ,  a United S t a t e s  A i r  Force Major, f i n i s h e d  
I f i f t h  i n  a class of  633 a t  W e s t  Point .  

I H i s  thesis a t  M I T  concerned i n t e r p l a n e t a r y  navigat ion.  

He i s  a graduate of the A i r  Force Experimental  T e s t  
P i l o t  School and the  A i r  Force Aerospace Research' 
P i l o t  School. 

S c o t t  has logged more than 3,000 hours f l y i n g  t ime, 
including more than 2,800 hours i n  j e t  a i r c r a f t .  

CURRENT ASSIGNMENT: Scott was among t h e  t h i r d  group of  astro- 
nauts  named by NASA i n  October 1963. I n  a d d i t i o n  t o  p a r t i c i -  
p a t i o n  i n  t h e  a s t ronau t  t r a i n i n g  program, he i s  respons ib le  for 
s p e c i f i c  p a r t i c i p a t i o n  i n  t h e  development of guidance and naviga- 
t i o n .  

Charles  Conrad, Jr., Gemini 8 backup command p i l o t  

BORN: Phi lade lphia ,  Pennsylvania, June 2, 1930. 

EDUCATION: Bachelor of  Science degree i n  ae ronau t i ca l  engineer ing 
from Princeton Universi ty .  

MARITAL STATUS: Married t o  t h e  former Jane DuBose of  Uvalde, 
Texas. 

-more- 
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CHILDREN: Peter, December 25, 1954; Thomas, May 3 ,  1957; 
Andrew, A p r i l  30, 1959; Chris topher ,  November 26, 
1960. 

EXPERIENCE: H e  en te red  the  Navy following h i s  graduat ion  
from Princeton Univers i ty  and became a naval 
a v i a t o r .  H e  is now a Navy Commander. 

Conrad at tended t h e  Navy T e s t  P i l o t  School a t  
P a t u x e n t  River ,  Maryland, and following comple- 
t i o n  of t h a t  course was a p r o j e c t  t e s t  p i l o t  
i n  t h e  armaments t e s t  d i v i s i o n  t h e r e .  H e  a l s o  
served a t  Patuxent a s  a f l i g h t  i n s t r u c t o r  and 
performance engineer a t  t he  T e s t  P i l o t  School. 

H e  served a s  a F4H f l i g h t  i n s t r u c t o r  and a s  a 
s a f e t y  o f f i c e r  f o r  F ighter  Squadron 96 a t  t h e  
Miramar, C a l i f o r n i a ,  Naval A i r  S t a t i o n .  

H e  w a s  p i l o t  on G e m i n i  5 f l i g h t  which took p lace  
i n  August 1965. 

H e  has logged more than 3,200 f l y i n g  hours ,  i n -  
c luding more than  2,500 hours i n  j e t  a i r c r a f t .  

Richard F. Gordon, Jr.,  G e m i n i  8 backup p i l o t  

BORN: S e a t t l e ,  Washington, October 5 ,  1929. 

EDUCATION: Bachelor of Science degree i n  chemistry,  Univers i ty  
of Washington. 

MARITAL STATUS: Married t o  the  former Barbara J. F ie ld  of 
Freeland, Washington. 

CHILDREN: Carleen, J u l y  8, 1954; Richard, October 6 ,  1955; 
Lawrence, December 18, 1957; Thomas, March 25, 1959; 
James, Apr i l  26, 1960; Diane, Apr i l  23, 1961. 
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Gordon Biography (continued) 

EXPERIENCE: Gordon, a United States N a v y  Lieutenant  Commander, 
en te red  av ia t ion  t r a i n i n g  i n  1951. 
h i s  wings as  a Naval a v i a t o r  i n  1953, he at tended 
All-Weather F l i g h t  School and received jet  t r a n s i -  
t i o n a l  t r a i n i n g  before r e p o r t i n g  t o  an all-weather 
squadron a t  t h e  Jacksonvi l le ,  F lor ida ,  Naval A i r  
S t a t ion .  

After  r ece iv ing  

He a t tended the  Navy's T e s t  P i l o t  School a t  
Patuxent River ,  Maryland, i n  1957, and served 
as a f l i g h t  t e s t  p i l o t  u n t i l  1960. During t h i s  
tour  of duty,  he performed f l i g h t  t es t  
work on the  F8V Crusader, F l l F  Tigerca t ,  F J  Fury, 
A4D Skyhawk, and w a s  t h e  f i r s t  p r o j e c t  test p i l o t  
f o r  t he  F4H Phantom 11. 

He served wi th  Fighter Squadron 1 2 1  a t  t h e  Miramar, 
Ca l i fo rn ia ,  Naval A i r  S t a t i o n  as a f l i g h t  i n s t r u c t o r  
i n  the  F4H and p a r t i c i p a t e d  i n  the  in t roduct ion  of 
t h a t  a i r c r a f t  tothe A t l a n t i c  and P a c i f i c  fleets. 

H e  w a s  f l i g h t  s a f e t y  o f f i c e r ,  a s s i s t a n t  operat ions 
o f f i c e r ,  and ground t r s i n i n g  o f f i c e r  f o r  Fighter  
Squadron 96 a t  M i r a m a r .  

I n  May 1961, Gordon won the  Bendix Trophy Race 
from Los Angeles t o  New York, e s t a b l i s h i n g  a new 
speed record of 869.74 m i l e s  per hour and a 
t r anscon t inen ta l  speed record of two hours and 47 
minutes . 
He w a s  a s tudent  a t  t h e  U.S. Naval Postgraduate School 
a t  Monterey, Cal i forn ia .  

He has logged more than 3,000 hours f l y i n g  t i m e ,  
including more than 2,500 hours i n  j e t  a i rcraf t .  

CURRENT ASSIGNBENT: I n  October 1963, Gordon w a s  named as  one 
of  t h e  t h i r d  group of  as t ronauts  chosen by NASA. I n  a d d i t h n  
t o  t h e  r egu la r  as t ronaut  t r a in ing ,  he i s  responsible  fo r  monitor- 
i ng  cockpi t  l ayouts ,  instrument d isp lays  and p i l o t  con t ro l s  t o  
in su re  t h a t  systems d isp lays  are  appropr ia te ly  in t eg ra t ed  i n t o  
cockpi t  panels .  

-more- 
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U.S.  MANNED SPACE n I G H T S  

M I S S I O N  SPACECRAFT HRS. REVS. I N  M I S S I O N  CUMULATIVE 
MANNED HOURS TOTAL MANNED mS 

HRS. MIN. S E C -  HRS. MIN. SEC.  HRS.MIN. SEC. 
MR-3 ( S h e p a r d )  15 22 s.0, 15 22 15 22 

MR-4 ( G r i s s o m )  15 37 S.O. 15 37 30 59 

MA-6 ( G l e n n )  4 55 23 3 4 55 23 5 26 22 

MA-7 ( C a r p e n t e r )  4 56 05 3 4 56 05 10 22 27 

MA-8 ( S c h i r r a )  9 13 11 6 9 13 11 19 35 38 

MA-9 ( C o o p e r )  34 19 49 22 34 19 49 53 55 27 

G e m i n i  3 ( G r i s s o m  
& Young) 4 53 00 3 9 46 00 63 41 27 

G e m i n i  4 ( M c D i v i t t  
& W h i t e )  97 56 11 62 195 52 22 259 33 49 

~ ~ 

G e m i n i  5 ( C o o p e r  
& C o n r a d )  190 56 0 1  120 381 52 02 641 25 57 

G e m i n i  7 ( B o r m a n  
57 661: 10: 00 1302 35 & L o v e l l )  3 30 35 00 206 

G e m i n i  6 ( S c h i r r a  
& S t a f f o r d )  25 51 24 15 51: 41: 48 1354 17 45 

-more- 
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PREVIOUS GEMINI  FLIGHTS 

Gemini I ,  A p r .  8, 1964 

Unmanned o r b i t a l  f l i g h t ,  using f irst  product ion spacec ra f t ,  

t o  test  Gemini launch vehic le  performance and a b i l i t y  of launch 

veh ic l e  and spacec ra f t  t o  withstand launch environment. Space- 

c r a f t  and second s t a g e  launch veh ic l e  o rb i t ed  f o r  about four 

days. No recovery attempted. 

Gemini 11, Jan. 19, 1965 

Unmanned b a l l i s t i c  f l i g h t  t o  q u a l i f y  spacec ra f t  r e e n t r y  

h e a t  p ro t ec t ion  and spacec ra f t  systems. Delayed t h r e e  t i m e s  by 

adverse weather, including hurr icanes C l e o  and Dora. D e c e m b e r  

launch attempt terminated a f t e r  malfunction detection system s h u t  

engines down because of hydraul ic  component f a i l u r e .  Spacecraf t  

recovered a f t e r  b a l l i s t i c  reent ry  i n t o  A t l a n t i c  Ocean. 

Gemini 111, M a r .  23, 1965 

F i r s t  manned f l i g h t ,  with Astronauts V i r g i l  I. Grissom and 

John W. Young a s  c r e w .  Orbited earth three t i m e s  i n  four  hours,  

53 minutes. Landed a b o u t  50 m i l e s  (81 ki lometers)  short of planned 

landing area i n  A t l a n t i c  because spacec ra f t  d id  no t  provide ex- 

pected lift during r een t ry .  F i r s t  manned spacec ra f t  t o  maneuver 

ou t  of plane,  af ter  i t s  own o r b i t .  Grissom, who made s u b o r b i t a l  

Mercury f l i g h t ,  is f i r s t  man t o  f l y  i n t o  space t w i c e .  
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G e m i n i  I V ,  June 3-7, 1965 

Second manned G e m i n i  f l i g h t  completed 62 r evo lu t ions  and 

landed i n  primary A t l a n t i c  recovery a rea  a f t e r  97 hours ,  56 

minutes of f l i g h t .  Astronaut J a m e s  A .  M c D i v i t t  w a s  command 

p i l o t .  Astronaut Edward H. White I1 w a s  p i l o t ,  accomplished 2 1  

minutes of Extravehicular  Ac t iv i ty  (EVA) ,  us ing  a hand he ld  

maneuvering u n i t  f o r  f i rs t  t i m e  i n  space. Near-rendezvous 

w i t h  GLV second s t age  w a s  not  accomplished a f t e r  use of pre-  

planned amount of f u e l  f o r  t h e  maneuver. Malfunction i n  I n e r t i a l  

Guidance System required crew t o  perform z e r o - l i f t  r een t ry .  

G e m i n i  V ,  Aug. 21-29, 1965 

Astronauts L. Gordon Cooper and Charles ( P e t e )  Conrad, Jr., 

c i r c l e d  the e a r t h  120 t i m e s  i n  s even  days,  2 2  hours and 56 minutes. 

Cooper w a s  f i r s t  t o  make two o r b i t a l  space f l i g h t s .  

oxygen heat ing system i n  f u e l  ce l l  supply system threa tened  mission 

during f i r s t  day of  f l i g h t ,  bu t  c a r e f u l  use of electrical  power, 

and exce l l en t  ope ra t iona l  management of f u e l  cel ls  by both c r e w  

and ground personnel ,  permitted c r e w  t o  complete f l i g h t  success fu l ly .  

Spacecraft landed about 100 m i l e s  (161 k i lometers )  from primary 

F a i l u r e  of 

A t l a n t i c  recovery v e s s e l  because of erroneous base- l ine informa- 

t i o n  programmed i n t o  onboard computer, al though computer i t se l f  

performed a s  planned. Plan t o  rendezvous wi th  a transponder- 

bear ing pod c a r r i e d  a l o f t  by G e m i n i  5 w a s  cance l led  because of 

problem w i t h  f u e l  ce l l  oxygen supply. 

-more- 
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G e m i n i  V I I ,  Dec, 4-18, 1965 

Holds current world record for manned space f l igh t  as  Command 

Pi lo t  Frank Borman and Pi lo t  James Love11 completed 206 revolutions 

of the ear th  i n  13 days, 18 hours, and 35 minutes.  O n  the 12th day 

of t he i r  f l igh t ,  t he  Gemini V I 1  served as  target for the G e m i n i  VI 

spacecraft on the f irst  successful rerldezvous i n  space. I n  proving 

m n ' s  a b i l i t y  t o  operate i n  space for period up to  two weeks, the  

crew of Gemini V I 1  carried out an  ambitious l is t  of t w e n t y  experi- 

m e n t s  including a l l  medical experiments i n  the  Gemini program, 

a test of laser  communications from space, and visual acuity. 

The G e m i n i  V I 1  experienced continuous d i f f icu l ty  w i t h  the de l t a  

P l i gh t  on the fuel cel l  system. However, the system performed 

for  the en t i re  mission. The only other problem encountered was 

the temporary malfunction of a yaw thruster on the spacecraft. 

G e m i n i  V I 1  landed i n  the Atlantic on Dec. 18, making a controlled 

reentry which brought t h e m  w i t h i n  10 miles of the recovery car r ie r .  

G e m i n i  VI, D e c .  15-16, 1965 

The first spacecraft t o  rendezvous with another spacecraft 

i n  o rb i t .  Command Pi lo t  Walter Schirra and Pi lo t  Thomas Stafford 

f l e w  the i r  spacecraft from a 100 by 167 m i l e  o rb i t  into a 185 m i l e  

c i rcular  orb i t ,  rendezvousing w i t h  Gemini V I 1  over  the Pacif ic  

Ocean a t  5 hrs. 47 min. after l i f t o f f .  It demonstrated one of the 

major objectives of the program, and also paved the way for Apollo 

-more - 
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Lunar Orbi t  Rendezvous i n  t h e  accomplishment o f  the f i r s t  manned - 
0 

landing on the moon. 

Gemini V I  w a s  launched on i ts  historic rendezvous mission 

on the t h i r d  attempt. On the first t r y ,  O c t .  2 5 ,  the Agena 

Target Vehicle w a s  destroyed by a hard start o f  i t s  propuls ion 

engine. On D e c .  12, the Gemini Launch V e h i c l e  fai led to  achieve 

l i f t o f f  when a n  electrical  plug connecting the rocket  w i th  the 

pad electrical  system dropped o u t  prematurely.  

-more - 
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G e o r g e  E,  M u e l l e r  

Leroy E. m y  

C h a r l e s  W. M a t h e w s  

C h r i s t o p h e r  C .  Kraft 

G. M e r r i t t  Preston 

PROJECT O F F I C I A L S  

L t ,  G e n .  Leighton I, D a v i s  

Ma] .  G e n .  V, G. H u s t o n  

C o l .  R i c h a r d  C ,  D i n e e n  

L t .  C o l .  John G. A l b e r t  

R. A d m i r a l  B. W. Sarver 

William C. Schneider 

A s s o c i a t e  A d m i n i s t r a t o r ,  
O f f i c e  of Manned Space 
Flight,  NASA H e a d q u a r t e r s  
A c t i n g  D i r e c t o r ,  G e m i n i  Program. 

Acting Deputy Direc tor ,  Gemini 
Program, Office of Manned Space 
F l i g h t ,  NASA Headquarter8 

Gemini Program Manager , 
Manned Spacecraft C e n t e r ,  H o u s t o n .  

A s s i s t a n t  D i r e c t o r  for Fl ight  
O p e r a t i o n s ,  Manned Spacecraft 
C e n t e r  , H o u s t o n  

D e p u t y  Mission D i r e c t o r  for 
Launch O p e r a t i o n s .  JFK Space 
C e n t e r ,  F la .  

USAF, National R a n g e  D i v i s k o n  
C o m m a n d e r  and DOD Manager kif 
Manned Space F l i g h t  Support 
O p e r a t i o n s .  

USAF, D e p u t y  DOD Manager 

D i r e c t o r ,  D i r e c t o r a t e  
Gemini Launch V e h i c l e s ,  
Space Systems D i v i s i o n ,  
A i r  Force Systems Command 

C h i e f ,  G e m i n i  Launch D i v i s i o n ,  
6555th A e r o s p a c e  T e s t  Wing, 
A i r  Force M i s s i l e  T e s t  C e n t e r  , 
C a p e  K e n n e d y ,  F la .  

USN, Commander  T a s k  Force 140 

Deputy Direc tor ,  Mission 
Operations Off ice  of Manned 
Space F l i g h t ,  NASA Headquarters, 
Gemini 8 Mission Direc tor  
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SPACECRAFT CONTRACTORS 

McDonnell  A i r c r a f t  Corp., S t .  L o u i s ,  M o . ,  i s  prime con- 

tractor for t he  G e m i n i  spacec ra f t .  Others include: 

AIResearch Manufacturing Co. Environment Control  
L o s  Angeles ,  C a l i f .  

The Eagle P i t che r  Co .  
Jop l in ,  Mo. 

General E lec t r i c  Co. 
W e s t  Lynn, Mass. 

Northrop Corp . 
Newbury Park, C a l i f .  

Rocketdyne 
Canoga Park, C a l i f .  

Thiokol Chemical Corp. 
Elkton, M d .  

Weber A i r c r a f t  Corp. 
Burbank, C a l i f .  

Westinghouse E l e c t r i c  Corp. 
Baltimore, 'id. 

A t l a s  con t r ac to r s  include: 

General Dynamics, Convair 
D i v . ,  San Diego, C a l i f .  

Rocke tdyne D i v .  , North 
American Aviation, Inc.  
Canoga Park, C a l i f .  

General Electr ic  Co. 
Syracuse, New York 

-more - 

System 

Bat ter ies  

Fuel C e l l s  

Parachutes 

OAMS, RCS 

Retrorocket  System 

E jec t ion  Sea t s  

Rendezvous Radar Sys t e m  

Airframe and Systems 
I n t e g r a t i o n  

Propulsion Systems 

Guidance 
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I '  T i t a n  11 con t rac to r s  include: 
I , *  J 

Martin C o . ,  Baltimore 
Div is ions ,  B a l t i m o r e ,  Md. 

I Aerojet-General Corp. 
I I Sacramento, C a l i f .  

General  Electric Co.  
Syracuse, N. Y. 

Airframe and Systems 
I n t e g r a t i o n  

Propulsion System 

Radio Command Guidance 
System 

Burroughs Corp. 
P a o l i ,  Pa. 

Aerospace Corp. 
E l  Segundo, C a l i f  . 

I Agena D contractors include: 

Ground Guidance Computer 

Systems Engineering and 
Technical D i r e c t i o n  

Lockheed Missiles and A i r f r a m e  and Systems 
Space C o  *, Sunnyvale, Ca l i f .  I n t e g r a t i o n  

B e l l  A e r o s y s t e m s  Co, 
Niagara F a l l s ,  N. Y. 

McDonnell A i r c r a f t  C o .  
S t .  L o u i s ,  Mo.  

Food Contractors:  

U . S .  Army Laborator ies  
Natick,  Mass. 

Whirlpool Corp . 
S t .  Joseph, Mich. 

Swi f t  and Co., Chicago and 
P i l l s b u r y  Co.,  Minneapolis 

S u i t  Contractor: 

Propulsion Systems 

Target  Docking Adapter 

Food Formulation Concept 

Procurement ,  Processing, 
Packaging 

P r i n c i p a l  Food Contractors  

The David R.  Clark Co. 
Worcester, M a s s .  

-more- 
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ABBREVIATIONS AND SYMBOLS FREQUENTLY USED 

ASCO AUXILIARY SUSTAINER CUT O F F  

CGLVTC C H I E F  GEMINI LAUNCH VEHICLE TEST 
CONDUCTOR 

ECS 

ESP 

ETR 

EVA 

E L S S  

FLT 

GAATV 

GATV 

GEN 

GLV 

GN2 

GT 

" M U  

IMU 

IRFNA 

L C  (14) 

LD (14) 

LD (19) 

LMD 

(S/C) ENVIRONMENTAL CONTROL SYSTEM 

EXTRAVEHICULAR SUPPORT PACK 

EASTERN TEST RANGE 

EXTRAVEHICULAR A C T I V I T Y  

EXTRAVEHICULAR L I F E  SUPPORT SYSTEM 

FLIGHT DIRECTOR (HOUSTON) 

GEMINI ATLAS AGENA TARGET VEHICLE 

GEMINI AGENA TARGET VEHICLE 

GENERAL INFORMATION 

GEMINI LAUNCH VEHICLE 

GASEOUS NITROGEN 

GEMINI T I T A N  

HAND HELD MANEWERING UNIT 

I N E R T I A L  MEASURING U N I T  

I N H I B I T E D  RED FUMING N I T R I C  A C I D  

LAUNCH CONDUCTOR - COMPLEX 14 

LAUNCH DIRECTOR - COMPLEX 14 

LAUNCH DIRECTOR - COMPLEX 19 

LAUNCH M I S S I O N  CII: RECTOR 

-more - 
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c m 4 
c 

c 

I ’  0 
e 

LN2 

Lo2 

LTC 

MCC 

MD 

OAMS 

PCM 

s/c 

S P C F T  

S L D  

SLV 

STC 

SRO 

TDA 

UDHM 

WMSL 
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L I Q U I D  NITROGEN 

L I Q U I D  OXYGEN 

LOCKHEED TEST CONDUCTOR 

M I S S I O N  CONTROL CENTER 
(DEFINED W I T H  THE WORP HOUSTON OR 

CAPE) 

M I S S I O N  DIRECTOR (HOUSTON) 

ORBIT  ATTITUDE MANEUVERING SYSTEM 

PULSE CODE MODULATION 

(GEMINI)  SPACECRAFT 

C H I E F  SPACECRAFT TEST CONDUCTOR 

SIMULTANEOUS LAUNCH DEMONSTRATION 

STANDARD (ATLAS) LAUNCH VEHICLE 

SLV TEST CONDUCTOR 

SUPERINTENDENT O F  RANGE OPERATIONS 

TARGET DOCKING ADAPTER 

UNSYMMETRICAL DIMETHLHYDRAZINE 

WET MOCK SIMULATED LAUNCH 

-End- 


